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Summary

The information communication technology sector is innovative and fast-developing, which attracts
enormous investments and has huge potential. Product development is an essential part of the success
of ICT companies. Sometimes companies are making product development decisions based on market
demand, and some companies develop the technology or solution first and only after the creation
offers it to the market. These two different approaches to product development are referred to as a
technology-push or market-pull. These approaches bring not only benefits and opportunities but also
challenges. The object of this research is the occurring challenges in product development of the
companies that apply technology-push and market-pull approaches.

The aim of the thesis is to propose managerial solutions for the challenges related to technology-push
and market-pull product development approaches in Lithuanian ICT business companies

The objectives:

1. To reveal the problematics of technology-push and market-pull approaches to product
development

2. To describe key theoretical solutions for overcoming technology-push and market-pull challenges
in product development

3. To substantiate the methodology for identification of preconditions to successfully overcome the
challenges in technology-push and market-pull product development approaches in ICT business
companies

4. To propose managerial actions for overcoming technology-push and market-pull product
development challenges in Lithuania ICT companies

Research methods. Scientific literature analysis was performed in order to systematize barriers and
theoretical factors to overcome them. A qualitative research strategy was applied for the empirical
part of the thesis. Interviews with representatives from ICT companies were delivered. Four
companies represented the technology-push approach and three companies-market-pull approach.
Data were analyzed with MAXQDA software that allowed to synthesize the gathered data from expert
interviews and propose managerial solutions for the challenges related to technology-push and
market-pull product development approaches in Lithuanian ICT business companies.

The challenges related to data management and the customers (also the extraction of their needs) had
the most significant impact on the technology-push and market-pull approaches. The managerial
solutions are proposed by combining the analyzed theory and empirical results.



Structure of the thesis. The thesis consists of 4 chapters. The first chapter analyzes the ICT sector
and identifies the challenges occurring in product development, applying the technology-push and
market-pull approaches. The second chapter analyzes the theoretical solutions for product
development challenges in the literature. The third section defines the research methodology, the
research method, selection of the respondents. The fourth section describes the results and findings
of an empirical stud; This section also offers the managerial solutions to overcome product
development challenges for companies implementing technology-push and market-pull approaches.

The project is composed of 4 chapters, 21 figures, 8 tables, 79 pages, and 49 references.



Gaidzitinas Lukas. Technologijy stimimo ir rinkos traukimo prieigy produkto vystyme salygojamy
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komunikacinés technologijos, i§$tkiai, sprendimai, produkto vystymas.

Kaunas, 2021. 79 puslapiai.
Santrauka

Informaciniy ir komunikaciniy technologijy (IKT) sektorius yra inovatyvus ir spar¢iai augantis, Kuris
pritraukia milZiniSkas investicijas ir turi didziulj potencialg. Produkty vystymas ir kirimas yra biitina
IKT jmoniy sékmés dalis. Kartais jmonés sprendimus dél produkto vystymo priima remdamosi
rinkos poreikiais, tuo tarpu yra eilé jmoniy, kurios vysto savo technologijas bei sprendimus ir tik
tuomet jas siiilo rikai. Sie du skirtingi biidai yra vadinami rinkos traukimo ir technologijy stiimimo
prieigomis. Imonés gali pasirinkti technologijy stimimo ar rinkos traukimo prieiga kuriant ir vystant
savo produktus. Sios prieigos suteikia ne tik privalumus, bet kelia ir i$tkius. Sio tyrimo objektas yra
i$siaiskinti Kylancius jmoniy i$§tkius, kurios pritaiké technologijy stimimo ir rinkos traukimo
prieigas.

VW -

vystanc¢ioms produktus pritaikius technologijy stimimo ir rinkos traukimo prieigas.
UZdaviniai:
1. Atskleisti technologijy stimimo ir rinkos traukimo prieigy problematikg produkty vystyme.

2. Apibudinti pagrindinius teorinius sprendimus, kaip jveikti produkto vystymo isStukius

SV —

juos jveikti IKT jmonése, kurios taiko technologijy stimimo ir rinkos traukimo prieigas.

4. Pasiilyti vadybinius sprendinius siekiant jveikti technologijy stimimo ir rinkos traukimo

SV W —

Tyrimo metodai. Mokslinés literatiiros analizé buvo atlikta siekiant susisteminti barjerus ir teorinius
veiksnius jiems jveikti. Empirinéje tyrimo dalyje buvo pritaikyta kokybinio tyrimo strategija. Buvo
atliekami pusiau strukttiruoti interviu su IKT jmoniy atstovais. Apklaustos keturios jmonés, kuriose
yra taikoma technologijy stimimo prieiga ir trys, kuriose taikoma rinkos traukimo prieiga. Duomenis
buvo analizuojami pasitelkiant MAXQDA programine jranga, kuri leido susisteminti eksperty

CV W —

stimimo ir rinkos traukimo prieigas pritaikiusiose IKT jmonése.

Duomeny valdymo ir su klientais susij¢ i8Siikiai tur¢jo didZiausig jtakg abiejose prieigose, tiek
technologijy stimimo, tiek rinkos traukimo. Vadybiniai sprendiniai yra siilomi apjungiant analizuota
literatiirg ir empirinés dalies rezultatus.



Siame darbe atliekama literatiiros analizé ir empirinis tyrimas. Buvo apklaustos 4 jmonés pritaikiusios
technologijy stimimo prieigg ir 3 jmoneés pritaikiusios rinkos traukimo prieigg. ISStukiai susij¢ su
duomeny valdymy bei klienty poreikiais turéjo didZiausig jtaka jmonéms pritaikiusioms technologijy
sttmimo ir rinkos traukimo prieigas. Vadybiniai sprendimai yra pateikiami apjungiant isanalizuota
teorijg ir empirinius rezultatus.

Darbo struktiira. Darbg sudaro 4 skyriai. Pirmajame skyriuje analizuojamas IKT sektorius ir

fv v —

VW —

TreCiame skyriuje apibrézta tyrimo metodika, tyrimo metodas, respondenty atranka. Ketvirtame
skyriuje apra§omi empirinio tyrimo rezultatai; Siame skyriuje taip pat sitilomi vadybiniai sprendimai,

VW —

traukimo prieigas.

Darbg sudaro 4 skyriai, 21 paveikslas, 8 lentelés, 79 puslapiai ir 49 saltiniai.
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Introduction

Information and communications technology (ICT) is innovative and rapidly growing sector. ICT
creates and innovative products and services with very high added value. New technologies attract
large amounts of investments, which helps for even faster growth of this sector. High qualifications
of information technology specialists and extensive experience contribute to the rapid growth of the
sector. In 2018, this sector generated 682 million Eur value (VSI Versli Lietuva, 2020). The ICT
sector is one of the most minor compared to other European countries. However, it ranks sixth in
terms of intangible fixed assets in Europe (VS| Versli Lietuva, 2020). The companies are
implementing one of the most demanding technology-push or market-pull approaches to focus on the
company’s values: technology or market and staying competitive.

Technology-push and market-pull concepts are not only guidelines for an organization’s focus, but
they have many other benefits. The concepts of the market-pull and technology push are defined in
the literature as the origins of innovation and the motives for innovators (Van Den Ende & Dolfsma,
2005). The technology-push approach is focused on the new technologies pushing to the market.
Usually, the inventions are radical and groundbreaking. The researchers emphasize the connection
between science with technologies and their importance - “While science and technology provide the
trajectories of innovation, demand is a crucial component to direct the trajectory towards the right
economic venues” (Dosi 1982 in Di Stefano et al., 2012). The demand is the key success factor of
every company, so the companies should consider whether there will be a demand for the newly
created product. The market-pull is another approach where the idea originated not from the
technology but from the market demand. The companies tend to choose the approach on their
objectives. The technology-push companies are working on their strengths and trying to
commercialize them, while the market-pull companies are constantly on the market research to gather
the needs of the customers. Some companies are implementing both approaches or at least the most
valuable properties of them.

Scientific literature (Ameka & Dhewanto, 2013; Design Technology, n.d.; Kess Pekka, 2011)
separates technology-push and demand-pull concepts, but Dosi (Dosi 1982 in Di Stefano et al., 2012)
emphasizes the importance of demand in the technology-pushed concept. It means that they are
related and even can be combined. Technology-driven innovation can be a result of market needs
(market/demand-pull). When the new technology-driven idea meets the community’s needs, and the
new invention is adapted by the community (technology push), that becomes beneficial to new needs
of customers (Ameka & Dhewanto, 2013). Sometimes the business orientation can not be expressed
explicitly, or it can be mixed. The highest percentage of business focus determines the orientation of
the company. In other words, what driving force plays a crucial role.

The technology-push and market-pull approaches bring not only the benefits but also the challenges.
Technology-push companies face challenges: intellectual property challenges, how to sustain the
intellectual property; product launch date estimation; having difficulties to overcome technological
feasibility barriers; extracting actual needs of the customers; having difficulties in product
commercialization; having difficulties educating and involving the customers to use a newly created
product; managing and processing large amounts of data; ensuring privacy and security of the data.
The market-pull companies are facing challenges: targeting the right customers’ segment; evaluating
the idea potential; communicating with the customers and extracting their needs; frequently changing
customers’ needs.
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Information technologies have made a massive impact on the global economy. However, only a few
or no researches were performed on technology-push and market-pull challenges in Lithuania’s ICT
sector. This Master’s thesis fills the literature gap in technology-push and market-pull challenges in
Lithuania’s ICT sector. It extracted the challenges from both orientations and suggested managerial
solutions that could be taken to overcome them.

Research aim: to proposed managerial solutions for the challenges related to technology-push and
market-pull product development approaches in Lithuanian ICT business companies

Tasks of the research:

1. To reveal the problematics of technology-push and market-pull approaches to product
development

2. Todescribe key theoretical solutions for overcoming technology-push and market-pull challenges
in product development

3. To substantiate the methodology for identification of preconditions to successfully overcome the
challenges in technology-push and market-pull product development approaches in ICT business
companies

4. To propose managerial actions for overcoming technology-push and market-pull product
development challenges in Lithuania ICT companies

Research methods: scientific literature analysis was performed to identify the challenges and
theoretical solutions for product development of companies applying technology-push and market-
pull approaches. Based on the theoretical finding, qualitative research strategies were selected. Semi-
structured interviews with seven experts of ICT companies representatives that are implemented
technology-push and market-pull product development approaches. Empirical study data were
processed using MAXQDA software. MAXQDA software helped to structure the data, find data
coding occurrence frequencies and data relationships.

Structure of the thesis: the thesis consists of 4 chapters. The first chapter analyzes the ICT sector
and identifies the challenges occurring in product development, applying the technology-push and
market-pull approaches. The second chapter analyzes the theoretical solutions for product
development challenges in the literature. The third section defines the research methodology, the
research method, selection of the respondents. The fourth section describes the results and findings
of an empirical stud; This section also offers the managerial solutions to overcome product
development challenges for companies implementing technology-push and market-pull approaches.
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1. Problem analysis

The ICT sector is constantly changing at a fast pace. In a short period, the use of computers and their
significance have increased dramatically. In the 1990’s it was a rare product that was only found in
businesses and rarely in the household. Currently, most of us have even more than one computer at
home. The number of ICT devices is constantly growing, and now the main aim is to connect them
the one single network — the Internet, or in other words 10T — the Internet of things. Cisco has
forecasted the 10T devices number in 2021; based on the forecasting, there will be over 27.1 billion
networked devices (Krakul.eu, 2020). The ICT sector of Lithuania takes sixth place in terms of
intangible fixed assets and R&D investment in Europe (VS] Versli Lietuva, 2020). The Lithuanian
ICT sector ranks the sixth place in terms of relative investment in Europe. Investments provide an
opportunity for the sector to grow faster and create more value. With the company’s growth and the
number of investments, the problems of the ICT sector also become apparent.

There are many reasons for the ICT sector to proliferate, but a few of them are forecasted to snowball:
communication, data transfer, and digitalization. 2021 is forecasted for the rise of 10T development
partnerships, which will enhance the integration between products and satisfy customers and business
needs. The forecasted solutions are integration, usability, security, interoperability, user safety, and
fast return on investment (ROI) (Krakul.eu, 2020). These factors will drive the growth of the loT
market share and might have the opposite effect on another side, like security due to larger scales. If
we compare the human computing power versus computer, the result is obvious. Computers can count
and combine data much faster than humans, so all fields’ impact, including business, is enormous. It
creates great opportunities for 10T sector growth in many subfields.

IoT could lead to faster operations in a more specific case, reduce the number of activities, and more
centralized and digitized data. Furthermore, that is not the end, and the loT is forecasted to proliferate
in the future. To overcome make a matrix to what are the most critical factors, for example, they could
be: price, improve speed, reduce the number of operations, ease data transfer, digitalize to stay
competitive.

The most popular and having the highest potentials are artificial intelligence, machine learning, neural
networks, and the Internet of things (1oT). The Internet of Things is forecasted to proliferate in the
next few years. Based on Cisco, up to 27.1 billion devices are connected to the Internet (Krakul.eu,
2020). 10T is emerging in monitoring the data. 0T devices can be connected to the network, and it
can digitalize even the whole city and make it more intelligent to suit the citizens’ needs which are
constantly growing. The emergence of new technologies or significant expansion of existing
technologies can reveal unknown problems, which can be related to security, processing speeds,
managerial actions, and integrations between different existing platforms.

The national context of the 10T sector is promising. The 10T sector is estimated to grow globally up
to 27.1 billion networked devices. The global market situation and occurring challenges are similar
to the local market. The most significant concern is securing the product. Since the device is
connected to the network, it becomes more vulnerable than the same device in the local network. It
encourages to prepare for attacks and possible data breaches. Connectivity bottlenecks are another
problem in the 10T sector. The more significant amount of devices increases latency, and data travel
takes longer. These delays might not significantly impact all the fields, but the latency is crucial for
a field like autonomous vehicles. 10T is still new and emerging, while the governments are not well
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prepared for regulations and standards. One giant step forwards - the emergence of the new standard
general data protection regiment, which reduces the personal information usage and storage in
company servers. Many different vendors create I0T devices, and the compatibility and maintenance
(launching updates) are becoming more apparent. To have a substantial inter-compactible devices
network, companies must pay attention to solve compatibility issues. While it is still new technology,
there is lacking trust in the customers. According to a German study, 90 percent of the customers lack
trust (Sampera Ernest, 2019). The main fear comes from the mind that the hacker might steal the data
and control the devices.

The global 10T market will be dominated by North America, West Europe, and Pacific Asia. The
market of pacific Asia is estimated to grow more than 30 percent of the total IoT market. The global
market is estimated to grow around 10.2 percent CAGR. The market is forecasted to grow from 916.9
billion USD (2020) to 1994.3 (2029) billion USD (Businesswire.com, 2021). IoT drivers will be
growing support infrastructure, enlarged internet connectivity, an increased adaptation of mobile and
cellular 10T, optimization of the resources, and data analysis. Businesswire mentions the possible
challenges related to security, the data’s liability, problems of standardization, and government
regulations. These described drivers will force the 10T sector to grow faster, taking into account the
possible problems in the process.

1.1. Product development challenges of companies applying the technology-push approach

Technology-push or product-oriented companies develop new products, and later they subsequently
try to integrate the created product into the existing market. This business orientation’s primary focus
Is technology, which often raises one of the problems: the product needed in the market and whether
it will be exciting and bought. In any case, the problem is influenced by too little contribution to
market research and customer needs. Technology-driven companies face technological
implementation problems when the technology is new, and the company has to solve the problems
first. Solving new and unresolved issues requires a lot of effort and resources. Sometimes, due to a
lack of technological knowledge, a product may not be complete and launched on the market. The
problem with this: is that the launch time is unknown, and if a deadline is set or it is realistic.
Technology companies need to anticipate several possible product development paths due to
technological feasibility problems that might occur during the product creation process. The
technological capabilities should be evaluated before launching the product or at least a few planned
to choose. The most crucial emphasis is not to get stuck in one technological implementation.

When developing new products, it is crucial to protect the work that has been created - intellectual
property. When most of the products are digitally accessible worldwide, intellectual property
protection gains enormous importance. Protecting intellectual property from replicators can help gain
a foothold in the market and prevent competitors from being easily copied. Losing intellectual
property can lead to enormous company losses. There two most popular intellectual property
securitization alternatives: patenting and copyrights. Nowadays, when the principal asset is digital
data — intellectual property securitization is becoming even more critical than ever before.

The sensors and 10T devices generate large amounts of data that require processing and storing; these
factors arise the data management challenge. The data can be collected from a wide variety of devices
connected to the shared network. For example, American Airlines uses various sensors to collect the
data through the flight. The sensors can gather up to 30 terabytes throughout the whole flight, and
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this data can be used for preventive service maintenance of the aircraft(Lee & Lee, 2015). Currently,
the American Airlines fleet size is 886 aircraft. If we approximate that they have one flight daily,
there would be generated at least 26 580 terabytes of flight data yearly. The companies face data
management problems; they are not sure where to save their data and how to achieve higher
performance and reduce the complexity of the data processing. Data management problem is closely
related with the data distribution among the servers or even data centers. The number of IoT devices’
growth increases the amount of collected data that needs the right place to be stored and the
computational power to be processed appropriately.

The growth of the data amount creates the necessity for data processing and analysis; the large
amounts of data arise the data mining/processing challenge. The gathered data is useless without
proper processing and analysis. The massive amounts of the data need to be combined and analyzed
to make it more valuable. These calculations require a lot of computation power. With the adequately
made analysis, the managers can make the right managerial actions to overcome the problem or
forecast the upcoming challenges quickly. The airplane sensors can gather up to 30 terabytes of data
in one flight, and this data can be used to prevent aircraft failures and increase the accuracy of problem
detection, and help to do the maintenance(Lee & Lee, 2015). However, to reach this goal, the data
must be converted appropriately to from bytes to a more human-friendly format.

IoT and other electronic devices’ fast growth created the possibility for faster access to our private
data, which is not only beneficial but a massive threat to our privacy. The more data we gather or
upload, the higher loss can occur. Some people and websites say that nowadays, digital privacy does
not even exist (Lang Marissa, 2017). It comes to everything digital: conversations, calls, health
information, photos, search logs. There are many data breaches from popular websites Facebook,
Microsoft, MyFitnessPal, CityBee. According to a Pew survey from 2016, only 12% of Americans
and 9% of social media consumers have high trust in the government, and tech giants keep their
personal information safe and stable (Aaron, 2017). “The truth is there is no silver bullet,” said John
Breyault, vice president of public policy at the National Consumers League. He mentions that there
is no failsafe way to keep privacy and data secure from the government. However, people may take
several necessary and straightforward actions to reduce their risk. The growth of the ICT services
increased the privacy vulnerability risk. Currently, the privacy of the data should be the top value in
the digital age.

The growth of ICT systems and networked devices increased hackers’ attention, the data becomes
easier accessible, and the cybersecurity challenge occurs. Previously, when the digital age did not
emerge, the common phenomenon was physical thefts, but now, we can face the digital space’s thefts.
It is more difficult to detect and identify them in the digital space. Companies that do not pay enough
attention to the security of their ICT infrastructure can face tremendous losses and drop their public
image. It is not so hard to imagine what could happen if the hacker takes over the control of the
company’s loT devices or can take over the control of the whole factory or modern building.
Companies without or with a low focus on ICT security can become hackers’ victims: their data can
be stolen, encrypted, or modified.

The technology-push companies are the source of innovations. They focus on the new product
development and not on the replication. The new product development process requires a lot of effort
and knowledge. Solving the new and never resolved problems brings many challenges and requires
a lot of time and resources. The problems can occur from the lack of knowledge in the field, from the
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planning because it is hard to estimate the product completion date. With the emergence of new
technologies, data management and processing challenges became frequent because of the large
amounts of data. The constant growth of the new devices connected to the world wide web emerges
privacy and security challenges. The device users’ data needs to be stored in the servers connected to
the world wide web to create easier access. However, the more accessible data can be accessed easier
not only by the customers but also by hackers. The technology push companies are always on the
tension due to the security of the data, possible breaches, and attacks. The technology push challenges
are more technological than managerial.
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1.2. Product development challenges of companies applying the market-pull approach

Market-oriented companies create products according to the needs of their customers. The main focus
of this type of company is their customer or, on a broader scale, the market. The market-oriented
companies put the most effort into meeting the customers’ needs and expectations. The customer is
not only a value but also a source of challenges. The biggest problems occur with the customers. One
of the most noticeable problems is to extract the actual customer needs. The company struggles with
ambiguity and unclear needs of the customer. The company needs to seek new technologies and
constantly improve its strategy to stay competitive. The researcher has the same opinion about the
strategy ,,In order for an organization to adopt the best strategies it needs to coordinate its approaches
in establishing industry positions and/or by relying on its resources, competences and capabilities in
an effort to achieve a fit with its internal and external environments and in turn achieve a sustained*
(Masa’deh et al., 2018). The company’s knowledge must be up to date and preprocessed to be
sustainable.

Market-oriented companies are not only facing the unclear customers needs but also the frequent
change of them. The market is not a static object, and it constantly changes. The desires and needs
frequently change what might cause even more significant expenses in the market research. The
companies need to evaluate the current needs and expectations and forecast them to reduce the
frequency and expenses of the research. Bernie Jarovski and Ajay Kohli also emphasized the constant
change in the customers* needs and the technology (Kohli, 2017). The lack of market knowledge can
negatively affect the companies performance (Ozkaya et al., 2015). It means that the company needs
to pay enough attention to their customers, check the market constantly, and update its existing
knowledge.

Sometimes the companies are paying too much attention to the idea with low potential. The
development of this kind of idea costs many resources and does not bring noticeable benefit. The
unclear customers‘ needs or lack of quality in the market research can raise this problem or make it
more noticeable. The idea with low potential will decrease the interest of investors and the willingness
to invest (Krebs & Ranze, 2015).

Market-pull companies also face the problem of what is the right customer. This problem might arise
because the market can be extensive with billions of people. If the company cannot define the right
customer and target the potential buyer more accurately, this can lead to loss of focus, unachieved
goals, and significant expenses. The search for the right customer reinforces the need for market
segmentation. The segmentation process involves the customers’ selection by specific criteria, and
the result of the segmentation is the more accurate customer (Business Wire, n.d.). There are many
possible segmentation options, but the most popular and practical are geographical, psychographic,
demographic, behavioral types of segmentation. The aim of the companies should be to define what
their actual customers are, extract their needs, fulfill them. The extracted customers‘ needs must be
adapted to the company’s policy and suit the company’s goals and objectives.

Market-orientation companies face the information overload problem (Kohli, 2017). The emergence
of technologies has increased the amount of data on the Internet dramatically. The managers the
researchers currently face the information overload problem. Which data we can rely on and which
one we need to reject. The information overload problem has not only the cons but the pros too.
Currently, researchers can gather even more formation about the customer, his behavior, and
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preferences. Nowadays, when the price of marketing communications decreased significantly
(comparing to the 1990s), companies can access customers more efficiently. With well-aggregated
data and decreased prices of the marketing channels, the companies achieve great results.

The challenges occur for all available business orientations. Market-oriented companies most
frequently face challenges related to the market and its customers. The most common problems:
extracting the actual customer needs (they are tangled and sometimes full of ambiguity); the relevant
problem is the frequent change of the market’s needs and desires, so the companies are pushed to do
frequent market research keep up to date. Without proper market research and adequate evaluation,
the company might notice that the idea is with low potential and is not worth to be developed further.
Defining and extracting target customers from the whole market is a crucial success factor of the
company. The emergence of the new technologies created an ability to gather even more information
than ever before about our market and customers; the researchers and the managers can get confused
from the amount of available data, so consistency and the central company values should be the key.
The market orientation has pros and cons, which should be considered before creating or changing
the company’s orientation.

This sector is fast-growing and perspective. The ICT market of Lithuania consists primarily of small
and medium enterprises. It is constantly increasing demand for various ICT solutions. One of the
most demanding sectors is the Internet of things. It enables the ability to access devices from a
distance, collect and transfer data and analyze it. The fast and perspective sector has not only pros but
cons too. Market-oriented companies have most of the difficulties with customers’ needs. They are
usually ambiguous and not clearly understood. Another common problem in market-oriented
companies is market research. Most of the technology-push challenges occur in realization,
feasibility, market uncertainty, security, and data management. This master thesis will fill the gap in
the literature about the occurring challenges from the technology-push and market-pull ICT
companies of Lithuania. It will propose managerial solutions to overcome them.

This master thesis will examine occurring challenges in technology-push and market-pull businesses
of the ICT sector and propose managerial solutions to overcome them. The scope of this project is
Lithuanian business-to-business ICT companies. Business-to-business is the cooperation between
businesses that provide commodities, services, or information for other businesses. Lithuania was
chosen because the growth of the ICT sector is rapid, there are many investments, and there are not
similar researches conducted in the ICT sector of Lithuania. The ICT sector of Lithuania was chosen
because technology-push and market-pull orientations are clearly expressed in ICT companies.
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2. Theoretical solutions

This section will examine theoretical solutions for market and product-oriented companies. Literature
analysis and scientific articles will be used as sources. It will first look at how a new product is being
developed, which is common to both market-oriented and product-oriented companies. Product-
oriented and market-oriented companies, their emerging problems, and possible theoretical solutions
to emerging problems will be discussed below. The following section will compare product-oriented
and market-oriented companies and describe their differences. In the end, the whole chapter of
theoretical solutions will be summarized.

2.1. Approaches to product development

There is an existence of two company types: technology-push (product-oriented) or market-pull
(demand-pull). Both technology-push and market-pull orientations are common in the contemporary
world. Having clear objectives and the proper business focus can help to achieve better outcomes.
Business orientation is chosen based on the priorities of the company. The product-oriented company
focuses on market research and customers, and a technology-oriented company focuses on its main
strengths and innovation. The orientation itself means that greater attention is delegated to how the
idea originates. In this case, it can come from the research and development or from the expressed
market (customer’s) needs (Figure 1 represents the technology-push and market pull flow).

Technology push

= -

Marketpull

Expressad
= -
need

Figure 1 Technology-push and market-pull approaches (Kess Pekka, 2011)

Figure 1 represents the processes flow in technology-push and market pull strategies. At first glance,
we can notice that the market pull originated from the expressed market need. The technology push
originated from newly developed technology. This image reveals one drawback of the technology-
push strategy that there is uncertainty with the buyers; in other words, the technology can be created,
but there is no need in the market for that product.
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The main difference between the two approaches is what is the origin of the idea. If it needs the
customer, he needs some changes or a new product to fulfill his needs, and then it is a market-pull
(market pulls the process). If the companies who invent new technologies and devices decide and see
the new idea’s potential, it tries to push the new product to the market (new technology is pushed to
the market). Market-oriented companies primarily focus on collecting the customers’ needs,
summarizing them, and fulfilling the final needs. The technology push is mainly concerned about the
newness, the technology, and it may exceed the customer’s expectations. Most of the customers had
not known that they need this new item before.

Table 1 defines the differentiation between technology push and market pull strategies. There are pros
and cons then comparing them by attributes, where HIGH means great significance and LOW means
low significance. The companies might use this table as a guideline to find out the specific criteria.

Table 1 Technology-push and market-pull approaches in product development (Brem & Voigt, 2009)

Attribute Technology-push Market-pull

Technological uncertainty High significance Low significance

Research & Development expenses | High significance Low significance

Research & Development duration | Long significance Short significance

Sales market-related uncertainty High significance Low significance

Time to market Uncertain/unknown Certain/known

R&D customer integration Difficult to integrate Easy to integrate

Market research Qualitative-discovering Quantitative-verifying

Need for change in customer Extensive change of the customer Minimal change of the customer
behavior

Table 1 shows much beneficial information about both approaches. Here might be created the
assumption that technology-push related with higher risk. For example, technological uncertainty,
linked with long duration and high accumulated expenses in research & development. All differences
are interconnected to each other, and one is changing; the change can impact other differences. There
is uncertainty when the product will be launched to the market, which means that there is no guarantee
that the customer will buy it or even it will be launched. In other words, the newly emerged technology
is riskier, more expensive. It has many uncertainties, but the successful outcome can create a better
profit and bring the whole new technology or product compared with the market focus.

The market-pull perspective shows significant benefits and less uncertainty, which means that when
the company knows the customer’s proper needs, it is easier to implement than technology-push when
new technology is invented and pushed to the market without clear customer need.
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2.2. New product development: theoretical approaches

The new product development is an integral part of innovation. Both market-pull and technology-
push companies create new products to sustain competitiveness in the market. Companies use and
implement innovation management to plan and control new product development processes
systematically. Depending on the business orientation, the company can select the different new
product development approaches and realizations. The new product development process is constant
and infinitive due to growing customer needs and the emergence of the technologies.

The new product development consists of 5 significant steps: fundamental research; technology
development; pre-development activities; product and process development; product and market
introduction. All five significant steps are illustrated in Figure 2. These five significant steps cover
the whole new product development process.

The product development process begins with fundamental research, which covers mainly idea
generation, brainstorming, and evaluation. The process starts with fundamental research, where the
theory, demand in the market should be analyzed. After that stage goes Technology development,
where the development project is created, the technological feasibility is evaluated. Another step
utilizes the developed project to create the prototype. Currently, there is a modern approach to create
a minimum viable product (MVP) as soon as possible with minimal effort to evaluate we should go
further or not. If the management decides that it is worth continuing, then the next step comes in. In
Product and process development, the existing product is getting in better shape with many
improvements. Finally, when the product is finished, it is introduced to the market.

T hLm y T LLhJ'IU logy P n[m:,pL ]m ention Innovation
Product Product
) Pre- and and
Fundamental Technology
1 devel i development process- market-
research evelopmen activities development introduction

'I'c:lumlo £y management

.\H—\_ _‘_‘—\-\.V.u-'—_'_
R&D management
D —

Innovation management

Figure 2 Classification of technology, R&D, and innovation management (Specht, 2002 in Brem & Voigt,
2009)

Thom (Thom 1980 in Brem & Voigt, 2009) has introduced the corporate innovation process’s
standardized stages (Figure 3). This framework shows the flow from idea generation to idea
acceptance and finally the realization. All the steps are essential and should be completed carefully
to create a successful idea with a higher chance. In other words, this framework is called the “fuzzy
front-end,” which means that the product is in the earliest stage. It is a great tool to eliminate the
possible weaknesses that could arouse and increase its success.
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| ldea generation |

[ Determine search field J—v{ Find ideas ]
[ Suggest ideas |<—‘
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[ Test and rate ideas ]—i{ Create realization plans ]
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I ldea realization |

[ Realizing the new idea ]—.l Sell new idea to addressee ]
[ Control acceptance )4—‘

Figure 3 Standardized staged of the corporate innovation process (Thom 1980 in Brem & Voigt, 2009)

Figure 4 shows the example with idea generation that ideas can be created and collected from the
existing market. Both created or collected ideas can be grouped and evaluated and reevaluated, and
if necessary, rejected. Ideas filtering is a constant process that involves many efforts. This process is
similar to a funnel; at first, we have many untested unpurified ideas that must pass all the stages to be
successfully implemented. During the filtering process, many ideas are rejected due to some reasons.
The perspective but not the right ideas for this moment are put back to the other list. After checking,
refining, and evaluating the ideas, the output is the list of ideas with the highest potential ideas. The
funnel is represented in Figure 4, where all phases are listed and commented. After successful idea
refinement, the management can take action to bring the realization stage even closer.

rejected ideas

rejected ideas

collect

ideas selected for
confirmation and
temporary programs

refine
evaluate
document

create

new findings
ideas put back

ideas put back

Figure 4 The idea tunnel (Deschanps et al., 1995 in Brem & Voigt, 2009)
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According to Boeddrich (2004), several requirements are mandatory to fulfill to increase the refined
idea’s success rate. The Ideas to be successful should meet the general requirements:

e Suits the corporate strategy of the company;
e Explicit benefits of the product for the target audience and the company;
e A systematically planned and performed process of concept recognition;

In other terms, the ideas must meet the vision and mission of the company. The idea should not
conflict with current objectives and set goals. The new idea should be along the way of the company
to achieve the best result and synergy.

There is another front-end proposal by Boeddrich in Figure 5. This framework shows the
differentiation between single process steps and organizational responsibilities. Boeddrich identified
preconditions for successful management of the front-end activities, which has confirmations from
other studies:

e The company should have company-specific categories for ideas.

e Companies should commit to company-specific evaluation methods and evaluation criteria.
e Management commitment.

e Use creativity and the creativity scopes of the company.

e Define stages in detail for management.

¢ Involve stakeholders in the process creation process.

Strategic [dea gener- Idea screening Portfolio of

B p ; Preliminary : :
guidelines for | ationand execution and further roie CLP innovation
innovations adoption conceptual development project: projects
D
E
Idea management, concept finding phase, C | Project
predevelopment phase J | management
A
I
Development of Strategic . , o0 Multi -
innovation- analvsis of Cross-functional teams reach N ulti-project-
guidelines ; d)u’,w. decisions on ideas based on o . management
by top - estimation Verification of
anaseme by idea or . . estimations
“':j"_’dbtm'-{m innovation | (Product, technical, financial, Allocation of
and innovation G . arket attractiveness A !
manager manager and market attractiveness) R&D-budget

Figure 5 Front end model proposal (Boeddrich, 2004) (Brem & Voigt, 2009)
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Figure 5 emphasizes the need for cross-functional teams that might provide the different viewpoints
of experts to create higher product attractiveness.

Sandmeier (2004) has identified the process model that was very detailed and went directly into the
subject of market pull vs. technology push Figure 5. This model consists of 3 phases:

e focus on market and technology opportunities (there should be from one to two opportunities
and search fields to go to the next stage),

e product and business ideas (the actual idea generation and evaluation)

e draft concept of product and business plan (this stage pushes already generated ideas into
business plans and product concepts).

Phase 1: Market and technology Phase 2: Product and Phase 3: Draft concept of
opportunities business ideas product and business plan

¥
Analysis of future
needs and
requirements Description
of

analysis
of search
areas and
opporiunitics

Feedback loop

ldentification of
company polentials

Identification and
analysis of search
areas

Definition of basic and optional

Impulse analysis and . functions (technical and
hence problems -g" Balanced commercial)
definition {technical and ‘-: product Draft product
commercial) = | Elaborating of and concept and
% Nideas, feasibility- business e business plan
Collecting, generating 2 [ checks ’ idca card optional technical, market
and consolidating of - and commercial requirements

product and business
ideas

Proof of technical concept

and business plan {including
solutions for optional
l requircments I

Integration of internal and external tacit knowledge carriers (customers, suppliers, production. ..)

Figure 6 Integrated front end process model (Sandmeier et. al., 2004) (Brem & Voigt, 2009)
As a result of the fuzzy stage, its challenges and threats seem very similar across the companies.

The front-end process model takes many things into account (Figure 6). This model emphasizes that
opportunities might come from the market and technology. It is the first phase in the integrated front-
end process model. In this stage, the future needs and requirements are analyzed. Simultaneously the
potential of the company should be evaluated, and areas of research should be decided. It is similar
to brainstorming.

The second stage is product and business ideas. The ideas are grouped, screened, and the outcome is
the ideas with the highest potential, usually the main idea. The clarified idea for the final project is
checked, and its feasibility is evaluated.
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The third stage is the draft concept of the product and business plan. It emphasizes the task that
creators should note what minimum functionality should be. It will evaluate the market to go into the
market with this idea, what are the main requirements of the market. When we have a draft project,
we can create a minimum viable product to check the idea.

The new product development is a long process and takes many different approaches into account. In
most cases, the new product development consists of five main stages: fundamental research;
technology development; pre-development activities; product and process-development; product and
market introduction. In between, the ideas are collected using the standardized stages of idea
generation. The idea generation has three main stages: idea generation, idea acceptance, and idea
realization. Suppose the collected or generated ideas list is enormous. In that case, the funnel model
can be used: the whole list of ideas goes through the funnel and is filtered constantly, while the
outcome is the few ideas with the highest potential. The progressive ideas must meet the company’s
objectives and go along with its vision and mission.
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2.3. Technology-push approach to product development

This chapter introduces the technology-push approach to product development. It will provide the
origin of the idea applying this approach and the concept of product development. This chapter has
two sections the first one analyzes the occurring challenges in the companies applied the technology-
push approach and the second the possible theoretical solutions to the occurring challenges.

The technology push could be called a model that performs in a linear direction (Figure 7). It
represents that the process begins with the idea or discovery. Sometimes this approach might be called
“idea push.” An individual who has a creative idea, technological knowledge, and practical skill might
transform the idea into a purchasing product. The main driving aspects in technology push companies
are developing the new technology, increasing existing products’ performance, and providing an
innovative product for customers they do not know they had not known they wanted. Technology-
push companies focus on their key strengths and develop a new high-quality product. Most users did
not even know that this could be possible, and they did not even know that they would like it.

manufacturing :¢|marketing _>| sales

Figure 7 The model of the technology-push approach (OpenLearn, 2021a)

basic science _ | design and :
drives invention ! development

Figure 8 Example of Sony Walkman success (OpenLearn, 2021a)

In the 1980s, Sony was the first company who launch this innovative product to the market (Figure
8). Inside the company, there was skepticism because they tried to launch the product without
recording feature, but A. Morita, Co-Founder of Sony, pushed this idea further. From the beginning,
this idea was successful. If there were market research conducted, it would not indicate the need for
such a product. The success came from encouraging customers and providing a product they had not
know they wanted. The development of technology-push ideas requires the intuition of what
customers would enjoy and use.
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The technology push does not always work as intended. The mechanical typewriters have faced
constantly stuck and jammed typing machines. The solution to this problem was the QWERTY
keyboard layout, which Christopher Latham Sholes created. This layout reduced the typing speed and
jammed machines accordingly. When the faster and more efficient typing machines were invented,
the QUERTY layout’s benefit disappeared and caused slower typing rates. Currently, most devices
are using QUERTY layout, and we need to type slower than we could. (OpenLearn, 2021a)

The technology-push approach is a stimulus for new products from internal or external research. The
goal is to apply accumulated know-how for commercial use. This strategy does not pay attention to
whether a particular demand exists or not. It can be described as creative or destructive with new or
significant improvements.

When the technology becomes available, the product is prepared for commercial or individual use
and pushed to the market. Commonly, if the research and development are isolated from the entire
existing business process, the productivity is reduced. The sole focus only on the technology can lead
to the engineers’ reinventing the existing things or reinventing the wheel. For example, when the
touch screens were invented, they were in the labs for some period. After a decent amount of time,
they were pushed to the market. When the new technology is pushed to the market (supply), the new
demand is created.

Technology-push orientation is more than a simple model, and it involves creative ideas generation,
which may change the future. With this approach, there is the highest risk of loss, but also it is possible
to change the customers’ understanding and let them know what they had not known what they want.

Technological and technology-oriented companies are usually more influenced by new technologies
than other companies, especially in the business-to-business field. The technology-push strategy
focuses on new product creation or on upgrading existing ones. They pay attention to ease the process
or enhance the existing product.
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2.3.1. Product development challenges of companies applying the technology-push approach

The technology-push approach brings not only benefits but also challenges. The technology-push
approach brings a lot of uncertainty and a lack of knowledge because the technology-push companies
are the ones who solve the problems first, while there is not existing answer in the market. It requires
a lot of effort and resources. The companies that applied the technology-push approach are facing
intellectual property, customers’ needs extraction, proper evaluation of feasibility, estimation of the
product launch, commercialization, inability to change the customers’ behavior, large amounts of
data, security and privacy challenges.

Not able to protect intellectual property.

Researchers have identified one of the most critical drawbacks of the companies’ applied technology-
push strategy. Here is a significant change in getting started with what can be easily researched and
evaluated or getting replicated easily (Brem & Voigt, 2009). The companies that did not implement
any intellectual property securities have a high chance of getting replicated by competitors and might
lose their accumulated market share and competitive advantage. This challenge is critical for
companies that develop software and intellectual products. The companies should research the law
system of the country they are working in to get more familiar with the available intellectual property
management solutions.

Not able to extract the actual needs of the customer.

Product development is not possible without the requirements. The requirements are created from the
customers’ needs and desires. The extraction of the customers’ needs is usually challenging for most
companies applied the technology-push approach. Brem and Voigt mentioned that the technology-
push approach is prone to understand not a typical customer or the wrong needs (Brem & Voigt,
2009). The company can face significant losses in case they develop the product by the wrong
customers’ needs. It means that the product will not be trending and successful. The extraction of the
customers’ needs is very close work with the clients and the company. The requirements must be
without ambiguity and must be straightforward.

Not able to predict and manage technological feasibility barriers.

The companies cannot finish and launch the product to the market due to technological feasibility
barriers. The companies are not evaluating the feasibility in the analysis stage, or new unforeseen
technological barriers appear. Risk in getting stuck in one technological solution, narrow thinking,
only about one possible solution is the drawbacks mentioned by Brem and Voigt (Brem & Voigt,
2009). Unforeseen technological barriers in product development can lead to the failure of the product
development.

Not able to estimate product launch date accurately.

The technology-push companies face time planning challenges when they cannot estimate the product
launch date accurately what might lead to possible losses. Suppose the company launches the product
too early. It might not be beneficial for the company that applies for the follower position. It is also
not beneficial if the market leader launches the product too late. The leaders tend to launch the product
earlier than the followers (Su & Rao, 2011). The company should evaluate the market and the
competitive environment in product development.
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Not able to successfully commercialize the product to the market.

Companies applied the technology-push approach tend to face challenges or difficulties in product
commercialization. The critical problems of technology commercialization have been described in
the literature as weaknesses in the commercialization phase, market environment issues, flawed
operational framework, inadequate project management, insufficient collaboration with non-
governmental industries, inability to cooperate with stakeholders, and overlapping political attitudes
(Khalil Zadeh et al., 2017). The lack of analyzing the market, the absence of the target audience, the
absence of understanding the customers’ needs can lead companies to fail in the
commercialization(Ameka & Dhewanto, 2013)

The commercialization problem can occur if there are other competitors in the field. Koc and Ceylan
noticed that commercialization is a significant problem within the companies (Koc & Ceylan, 2007).
The technology needs to be developed as fast as possible and delivered to the market for a greater
chance at achieving the market’s acceptance, standing the new technology as a new standard. Fast
development may help to achieve the market’s leading position and competitive advantage.

Companies who own only one approach, in this case, the technology-push company having a tunnel
vision, may fail in commercialization. The case study of technology university innovation
commercialization has shown that it is hard to commercialize the new products from the technology-
push approach (Ameka & Dhewanto, 2013). Many factors cause the ideas to fail, but the main is the
lack of attention to the market needs. It means that even the product is based on the technology-push
approach, it is necessary to know the market needs.

Companies are not able to change customer’s behavior or are facing difficulties.

The companies that applied the technology-push approach tend to create innovative and radical
products. The radical inventions are not comfortable for a large number of customers. The
conservativism or the fear of change is stopping the possible customer from trying the product. The
lack of customer education can face the challenge when it is very hard to change the customer’s
existing behavior (Herstatt & Lettl, 2004). The customers lacking curiosity might even reject the new
and radical inventions.

Not able to manage large amounts of data necessary for efficient system performance.

With the emergence of new technology and the constant growth of the devices connected to the
internet, the amount of data is generated at a fast pace. A large amount of data creates various
difficulties in the company. The data needs to be stored and processed. A large amount of data and
unoptimized systems reduce the performance and slow down the overall company performance.

The sensors and 10T devices generate large amounts of data that require processing and storing; these
factors arise the data management challenge. The data can be collected from a wide variety of devices
connected to the shared network. For example, American Airlines uses various sensors to collect the
data through the flight. The sensors can gather up to 30 terabytes throughout the whole flight, and
this data can be used for preventive service maintenance of the aircraft(Lee & Lee, 2015). Currently,
the American Airlines fleet size is 886 aircraft. If we approximate that they have one flight daily,
there would be generated at least 26 580 terabytes of flight data yearly. The companies face data
management problems; they are not sure where to save their data and how to achieve higher

30



performance and reduce the complexity of the data processing. Data management problem is closely
related with the data distribution among the servers or even data centers. The number of IoT devices’
growth increases the amount of collected data that needs the right place to be stored and the
computational power to be processed appropriately.

The growth of the data amount creates the necessity for data processing and analysis; the large
amounts of data arise the data mining/processing challenge. The gathered data is useless without
proper processing and analysis. The massive amounts of the data need to be combined and analyzed
to make it more valuable. These calculations require a lot of computation power. With the adequately
made analysis, the managers can make the right managerial actions to overcome the problem or
forecast the upcoming challenges quickly. The airplane sensors can gather up to 30 terabytes of data
in one flight, and this data can be used to prevent aircraft failures and increase the accuracy of problem
detection, and help to do the maintenance(Lee & Lee, 2015). However, to reach this goal, the data
must be converted appropriately to from bytes to a more human-friendly format.

Inability to ensure privacy and security of the data from hackers and data breaches.

IoT and other electronic devices’ fast growth created the possibility for faster access to our private
data, which is not only beneficial but a massive threat to our privacy. The more data we gather or
upload, the higher loss can occur. Some people and websites say that nowadays, digital privacy does
not even exist (Lang Marissa, 2017). It comes to everything digital: conversations, calls, health
information, photos, search logs. There are many data breaches from popular websites Facebook,
Microsoft, MyFitnessPal, CityBee. According to a Pew survey from 2016, only 12% of Americans
and 9% of social media consumers have high trust in the government, and tech giants keep their
personal information safe and stable (Aaron, 2017). “The truth is there is no silver bullet,” said John
Breyault, vice president of public policy at the National Consumers League. He mentions that there
is no failsafe way to keep privacy and data secure from the government. However, people may take
several necessary and straightforward actions to reduce their risk. The growth of the ICT services
increased the privacy vulnerability risk. Currently, the privacy of the data should be the top value in
the digital age.

The growth of ICT systems and networked devices increased hackers’ attention, the data becomes
easier accessible, and the cybersecurity challenge occurs. Previously, when the digital age did not
emerge, the common phenomenon was physical thefts, but now, we can face the digital space’s thefts.
It is more difficult to detect and identify them in the digital space. Companies that do not pay enough
attention to the security of their ICT infrastructure can face tremendous losses and drop their public
image. It is not so hard to imagine what could happen if the hacker takes over the control of the
company’s IoT devices or can take over the control of the whole factory or modern building.
Companies without or with a low focus on ICT security can become hackers’ victims: their data can
be stolen, encrypted, or modified.
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Table 2 Product development challenges of Technology-push companies

Factor

Challenges

Intellectual property

Not able to protect intellectual property

Time planning. Unknown time to market

Not able to estimate product launch date accurately

Technological feasibility

Not able to predict and manage technological feasibility
barriers

Confusing needs of customers

Not able to extract actual needs of the customer

Commercialization

Not able to successfully commercialize the product to
the market

Customer’ behavior needs to adapt to the new product.

Companies are not able to change customer’s behavior
or are facing difficulties

Large amounts of data.
Need to process and analyze the data

Not able to manage large amounts of data necessary for
efficient system performance

Privacy
Security

Inability to ensure privacy and security of the data from
hackers and data breaches

The companies that are applied the technology-push approach face various challenges. The summary
of the occurring challenges in the technology-push approach is listed in Table 2. The technology-
push approached companies are unable to protect intellectual property, estimate the product launch
time accurately, appropriately evaluate the technological barriers, extract customers’ needs,
commercialize the product, change the customers’ behavior while introducing the new product,
manage large amounts of data and ensure the privacy and security.
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2.3.2. Solutions to challenges stemming from the adoption of the technology-push approach to
product development companies

The technology-push approach brings not only benefits but also challenges. In this chapter, eight
solutions to product development challenges of the technology-push approach will be discussed. Each
challenge has at least or more suggested theoretical solutions. The data management challenge can
be applied not only for the technology-push approach but also to the market-pull approach and,
overall, to most IT companies.

1 challenge: Not able to protect intellectual property.
Theoretical Solution: Implementing patenting or copyrights.

The technical and technological revolution of the 20th century had a significant impact on developing
new technologies. With the emergence of new technologies and the increasing number of consumers,
there is a need to protect intellectual property. It prevents from software pirates and illegal intellectual
product distribution. The two most common ways to protect intellectual property are patenting and
copyright.

Patenting is most common among corporations and companies, leading to high fees. Firms can use
this intellectual property as a tool to put pressure on other firms by creating costly patent portfolios.
Sometimes there are even cross-agreements between companies that allow each other to use their
patents free of charge. Patent law gives up to 20 years of competitive advantage, which leads to the
frequent formation of monopolies. Patents need to be registered, which can cost as much as $ 10,000
(Liuiza & Stirbys, 2008)

Copyright protects only the program itself, not its generalized idea. Copyright protects intellectual
property as long as the author is alive and for some time after that. It does not need to be registered,
which makes it significantly cheaper compared to patents. Copyright does not impede competition.

There is a recommendation to consider patenting to secure intellectual property. Patenting might help
prevent the invention from replication. This method is a better choice for corporations who want to
secure the concept. The patenting allows the formation of monopolies (Liuiza & Stirbys, 2008).

If the company decides to use patenting for intellectual protection, it must meet the Patent office’s
requirements. According to The U.S. Supreme court, most software patents are rejected due to
abstractness. For example, “The U.S. Supreme Court has clarified that performing an abstract process
on a general-purpose computer does not make it patent-eligible” (MacCord, 2016). The patenting
might not only protect the intellectual property but it must be disclosed to the public. It creates an
opportunity for others to implement the invention without any experimentation. The public will
understand what is protected and what is not, so it creates an opportunity for easier replication with
minimum changes in the concept. Before taking the patenting step, the company must consider what
is worth patenting and what is better to keep in secret.

Patenting and copyrights both secures intellectual property but have cons and pros. Patenting suits
better for large companies who want to prevent the concept and the software itself. Besides, it costs
more than copyrights, but it allows to create valuable patent portfolios, pressure other companies, and
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share them when contracting with cross-agreements between companies. Suppose the company is not
large enough or wants to secure only the software itself when using copyrights. In that case, it prevents
illegal use of intellectual property until the author is alive and some years after. It does not need to be
registered as a patent, so it will cost less than patenting. Before taking the intellectual property
securitization step, the company needs to ensure what exactly they want to secure.

2 challenge: Not able to estimate product launch date accurately.

Theoretical Solution: Implementing time planning, Agile method, self-organized groups, and
evaluating the market situation and the company’s position (leader or follower).

Managers may say the exact launch time easier with small projects, and it is much harder to predict
the correct date with larger ones. To overcome the launch time to the market uncertainty problem,
managers should implement time planning activities. To ensure that the deadlines are realistic, the
managers need to provide the deadlines with time padding to compensate for possible timeouts and
delays.

A few decades ago, the agile methodology was invented; it helps deal with the most common
problems in the software creation process. The agile method offers the concept of a self-organizing
role to reduce the time to launch. The same person in different hours might take different roles. It
would be beneficial when it is difficult to express the situation to different people. The same can do
it much quicker than introducing a different person’s task (R. Hoda et al., 2013). The most common
roles: a mentor who guides and supports the team, coordinator who manages customer expectations
and collaborates with the team, a translator who translates from customer business language to
technical language and vice versa, champion who collaborates with senior management, a promoter
who promotes the involvement of the customer and ensures efficient functioning and terminator who
identifies team members who threaten the productivity and eliminates them with the help of senior
management. The person can shift on those in different periods in the same or multiple projects.

Before the preannouncement and launch of the product, the company should evaluate the current
situation of their products and competitors. The research in the microprocessors market has validated
the model of Meng Su and Vithala Rao, which emphasizes the importance of product announcement
and launch time (Su & Rao, 2011). They recommend taking into account the current market situation
and in creating the new demand, “A firm should not preannounce early unless the preannouncement
is effective in creating pent-up demands” (Su & Rao, 2011). There is another point of view in their
model. The company should rush the launch if the product quality and the possible profit margin are
high. The product announcement and launch should be postponed if the competitors’ product market
share is already high. If the company is the leader in the market, it should announce the product earlier
if the company is the follower appropriately later.

By implementing all the suggested solutions, the company might predict the launch time easier by
implementing the Agile method, which involves the self-organized groups, by introducing the time
planning activities in the company and evaluating the current situation in the market. The company
should consider its position if it is a leader or a follower and project the launch time accordingly.

34



3 challenge: Not able to predict and manage technological feasibility barriers.
Theoretical Solution: employ technical team leads (TTL), include TTLs in the meetings.

During the development, many things change constantly. In the previous plan, the technology stack
can become not actual due to changed requirements, or the development team can face a problem that
was not foreseen. Companies are pushed to think out of the box to prevent getting stuck in one
technological solution problem. They try to use different technologies, and it is recommended to
foresee the alternative technologies if the current does not succeed. Having a plan and alternatives
can save not only time but the valuable resources.

The company might employ experienced technical team leads for the different technologies or
platforms (front-end, back-end, DevOps, and other technologies) to evaluate ideas feasibility before
the development (Indeed.com, 2021). The team leads can help the developer during the development
process too. The meetings with all technical team leads should be introduced if the idea is cross-
platform. The meeting would evaluate the feasibility if it is impossible to implement technical team
leads that could offer the available alternatives.

4 challenge: Not able to extract the actual needs of the customer.
Theoretical Solution: involve the customer in product development, implement Agile.

Understanding the wrong needs of the customer or lack of knowledge about the field of the customer
can impact the product delivery time and its quality. The Agile methodology suggests the constant
involvement of the customer during product development (M. N. Hoda et al., 2015). It helps the
company and the client be on the same page. The customer’s constant involvement will help reveal
real needs and help reach mutual satisfaction and high-quality product. The constant involvement of
the customer will help to share his knowledge with the software development team, and it will help
to handle the social identity diversity and fully understand the requirements.

Figure 9 represents the evaluation of different factors using different methods. The SCRUM is the
most popular implementation of Agile. The SCRUM implementation has the highest score in
efficiency, accuracy, time management, risk analysis, and product quality compared with the spiral
and waterfall models.
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Figure 9 Graphical representation of different factors using different methods (M. N. Hoda et al., 2015)
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Figure 10 Factors impacting the Agile implementation (M. N. Hoda et al., 2015)

For the company to successfully implement Agile, it needs to pay attention to the success factors of
the Agile methodology implementation. The success and failure factors are in Figure 10. For the Agile
strategy to work well, the company needs to create a collaborative culture in the organization, a
comfortable and not disturbing work environment. Motivate the employees and promote knowledge
sharing and strong relations between team members. The team output should also be monitored. The
documentation should be accurate without ambiguities and easy to follow. The technical part should
be simple with continuous design across all the projects, and the team should implement the
integration testing to make sure everything is working fine. The managers should implement a fluent
process flow, and the employees should follow it. Managers should promote good communication in
the team and between teams.
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5 challenge: Not able to successfully commercialize the product to the market.
Theoretical Solution: Market research, select the right time for the product launch.

Companies may fail to commercialize their product due to many reasons. The first problem can be
the lack of market research. Technology push companies are focused more on their key strengths to
create a superior product. Due to the sole focus, the customer can be forgotten and their needs not
fulfilled. The company needs to find the time and resources to adapt their product to the customer to
be practical and valuable; this approach might increase sales, customer satisfaction and reduce the
risk of failing in the commercialization.

Innovation commercialization is an issue shown by the studies. T.Koc and C.Ceylan emphasize the
connection between innovation and exploitation — “Innovation and its exploitation should be regarded
as an important driver of commercialization” (Koc & Ceylan, 2007). They also have identified the
view of Khanil, who states that the new technology needs to be exploited as fast as possible. It will
help the company gain customers’ acceptance of new technology and define it as a new market’s
standard. Fast exploitation of the new technology can create a competitive advantage for the
company, resulting in becoming the leader in that market.

To cope with the commercialization challenge, the postulate recommends to validate the
commercialization in other words to evaluate the overall potential of the idea, the second realistically
evaluate the technology the company is planning to work with, take a deep look into the technology
that is being to implemented and look at its possibilities. The third is to accurately target the audience
and the last one is to initiate the commercial actions. The company can ask for help of the “industrial
opinion leaders” to increase the awareness of the customers(Siegel et al., 1995).

6 challenge: Not able to manage large amounts of data necessary for efficient system performance.
Theoretical Solution: Develop scalable applications and use the consistent data format.

SmartSantander platform has noticed the fast growth of the Internet of Things (loT) applications. It
counts over 12 000 diverse 10T devices in Santander city (Lanza et al., 2016). The number consists
of fixed and mobile sensors, gateway devices, NFC tags. The devices are spread in the whole city,
bus mostly in the center. The number of requests (observations) is listed in Table 3. These requests
are coming from various types of devices. There are tendencies for the significant growth of the
request in a short period of time.

Table 3 Number of requests generated daily in the SmartSantander testbed (data gathered March 2014)

Service Daily observations
Environmental Monitoring 139,370

Parks and Gardens Irrigation 8,365

Mobile Environmental Monitoring 82,726

Parking Occupancy 13,489

Traffic Management 54,720
Participatory Sensing 6,352

Augmented Reality 1,489
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SmartSantander platform focuses on the scalability of the system, to quickly expand it if a more
considerable amount of request will be needed to handle, the second priority is interoperability. It
helps to keep the heterogeneity of the data and the consistent data lets to integrate as many various
devices as possible and process the data easier. When the company has more consistency in data, it
IS easier to improve the algorithm and achieve a faster operations rate.

The amounts of data are constantly growing. SmartSantanger platforms approach to pay attention to
scalability and interoperability helps process the data easier and on time. Companies might also
employ a big-data specialist to help to structure the data and give valuable insights.

7 challenge: Inability to ensure privacy and security of the data from hackers and data breaches.

Theoretical Solution: educate employees, implement security solutions for local network and
servers, employ ethical hackers.

Privacy and security are the top values in the current digital age. The company has to educate its
employees to behave securely and form good habits in digital security. Educated employees will
notice possible scams and potentially malicious software easier when they are well educated. The
company might implement constant education and knowledge checks.

The company has to offer a safe environment to work in. The company should have its secure
network, save the most critical files in the local network. The company’s network should be encrypted
and preferably with the demilitarized zone. The guests can access only the public services, but not
the local network. IT command should assign the lowest number of privileges for the users in their
IT systems. The company might also use other companies’ services to evaluate the company’s security
situation constantly.

The company can employ ethical hackers. They will try to penetrate the company’s services and
network and try to find possible vulnerabilities. The ethical hacker activity must be discussed in
advance with the supervisor of the company. Ethical hackers will not only reveal the possible
vulnerabilities but also can offer possible solutions.

To reduce personal data, the companies should anonymize the data to prevent revealing the
customer’s real identity. The data anonymization approach is the most widely studied approach
(Wong et al., 2011). It may help to reduce the possible losses if the company becomes a hacker’s
target. The losses would be more minor due to data, where the identity cannot be recognized.

8 challenge: Companies are not able to change customer’s behavior or are facing difficulties.
Theoretical Solution: Educate and involve the customer using the new product.

Technology-push companies tend to create new inventions; some of them are radical. Not tried
inventions before by the customers can lead to confusion or rejection of the product due to lack of
customer effort. The manufacturer needs to pay attention, prepare the customer for the new product,
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educate, demonstrate how to use it, and let him use the new product—the smoother the transition, the
higher the success.

Satisfied customers are more loyal and have a firm grounding for long-term cash flow (Lagrosen,
2005). Despite organizations' best intentions, numerous new product creation programs stall, resulting
in products that fail to meet customers' needs. Successful innovative product creation necessitates a
thorough analysis of the consumers’ needs and desires. This necessitates successful customer
interaction in the product development process. It is important to investigate when, to what degree,
and how businesses include their consumers in the product development of new products and the
outcomes of this participation.
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2.4. Market-pull approach to product development

This chapter introduces the market-pull approach to product development. It will provide the origin
of the idea applying this approach and the importance of the customers. This chapter has two sections
the first one analyzes the occurring challenges in the companies that applied the market-pull approach,
and the second the possible theoretical solutions to the occurring challenges.

The market-pull model indicates that the stimulus for innovation originates from society’s needs or,
in other words, the market (Figure 9). The first step is to conduct market research to ensure that the
exact need exists and is further developed. It ensures a higher success rate of the product.
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Figure 9 The model of the market-pull approach (OpenLearn, 2021b)

This approach focuses on fulfilling the human needs in all industry fields, from safety (airbags) and
food (new breeds of plants). The market can dictate their need from all sectors: shopping centers,
carriers’ service, sport, and executive cars, the need that the car is four-wheeled. The customers can
not require the product that could not be conceived yet, but can only create a future need for
innovation to emerge (OpenLearn, 2021b). Experts point out that there is no guarantee that the
invention will emerge to fulfill that need if there is a critical need.

Some inventions require research and development; on some, they can be skipped. Research and
development are more related to radical inventions. Market-pull helps solve the existing problems;
for example, when the cameras became more popular, people faced a limited amount of photos taken
on the film. The film camera solution was introduced digital camera, where we can store thousands
of photographs compared with only 36 on camera with a film roll.

The market-oriented companies have a vast potential and are most are successful in the international
context. The study shows that the market-orientation has a positive performance effect in emerging
markets. The companies who adopt the market orientation can achieve better results in international
and emerging market operations (Gruber-Muecke & Hofer, 2015)

Market-pull innovations are not always successful; for example, while we significantly focus on
electric cars, the same interest could not be replicated in electric motorcycles. Market tries to cut the
CO2 emissions and create a more environmentally friendly environment, but unfortunately there a
gap in technology, to create the motorcycle as good as a petrol one. The electric motorcycle would
have slower performance, and the batteries are not enhanced to the level where we can enjoy
uninterrupted travels for a minimum cost of effort (Ryan, 2013).

Market-pull/demand-pull/need-pull is a different approach compared to technology-push. It appears
when there is a need for the product in the market. It offers a replacement or a substitute. For example,
when the cameras appeared, people needed to take and store many photos. The cameras were huge
and uncomfortable. The users’ needs pulled the technology to evolve into more compact and more
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advanced cameras. The source of innovation contains the lacking of customer satisfaction in fulfilling
their needs. As a result, a new demand for problem-solving is created.

Market-pull is an approach where the customer needs play a huge role. The needs of the customers
are constantly growing and must be fulfilled. Unfortunately, not all needs can be fulfilled due to
limiting factors like technological feasibility. The critical part of market orientation is well-made
research of market needs. It is important to note that for the idea to come up to the daylight, there
must be a well-noted needs related to not too long distance from technology(feasibility). There is a
positive connection between market knowledge and market-based innovations(Ozkaya et al., 2015).
The knowledge about the market, existing competitors, and customers‘ needs creates a competitive
advantage. Focusing on rivals may involve focusing on competitors‘ clients, and focusing on
customers may include focusing on market competing products used or desired by the customers.
Knowing the customers‘ needs has a positive effect on the company’s performance and customers®
satisfaction.

Customers are the top priority in this strategy, so businesses should work closely with customers to
fulfill their needs. At first glance, it can look quite an easy task to know what a customer wants, but
it can be ambiguous sometimes. During the new product creation and development, customers’
insights are crucial. Often customers have difficulties explaining their needs. What leads to confusion
and longer product delivery times. Clearly expressed needs significantly impact the company’s
absorptive capacity to build up the desired idea. Addressing customers’ needs is a time-consuming
task, and it creates a challenge for the firms, which is hard to overcome.

According to Hayes and Wheelwright (in Lubik et al., 2013), the demand-pull strategy or, more
often, market-pull tends to imitate products available in the market, suit suitable mainstream market
needs, and utilize existing knowledge and infrastructure. It increases customer satisfaction and lead
to higher acceptance levels compared to the technology-push strategy, and leads to a faster return on
investments (ROI)

Market orientation does not suit best all the companies but mainly has a positive effect (Udriyah et
al., 2019). This article emphasizes that the input does not necessarily generate a higher output, which
is worth considering before making important decisions. It denotes the correlation between market
orientation and competitive advantage.

The market orientation is an essential determinant for the success of the new product development.
According to exploratory analysis, there is a link and support that market orientation leads to more
excellent product development performance. The market orientation demonstrates the more
significant influence on the performance when the product is incremental instead of radical for the
customers and the firm (Atuahene-Gima, 1995). The market orientation shows better results in the
early stage of the product life cycle, where there is intense competition and the industry’s hostility is
high.
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2.4.1. Product development challenges of companies applying the market-pull approach

The companies applied market-pull approach receives not only benefits but also challenges. The
market-pull approach challenges are mostly related to the customers and the change of the market.
The companies are also facing the proper idea potential evaluation challenge. The selection of the
low potential idea is not beneficial for the company and customers.

The company is trying to target a too broad market.

The market can be extensive, and the same solution is not applicable for all occasions. The market
can be local or global. The companies are failing to target the right customer segment. One type of
idea succeeds in one region another in others. The segment selection is crucial because people in
different regions, cultures are acting differently. The lack or absence of market segmentation
increases the required marketing resources (Tynan & Drayton, 1987). The larger the segment, the
higher the expenses, and the expected result can not be guaranteed. The lack of market segmentation
and the adaption to specific customers’ cultural differences can lead to failure.

Failing to focus on the idea with high potential.

The extraction of the customers' desires and the application is a complex task. The companies are
trying to do market research and then develop new products or alternatives to existing ones. The
companies can blindly seek the market need, but it might have a low potential. Researchers also have
identified the danger of just looking at criteria that can easily be defined with a small potential on the
market-pull approach (Brem & Voigt, 2009). The seeking for the idea with low potential can lead to
low outcomes and losses compared to what they could do simultaneously with the high potential idea.
The selection of the low potential idea is not beneficial for the company and the customers.

Inability to meet frequently changing customers’ needs.

The market is constantly changing. The emergence of new technologies encourages the creation of
new products, and the older products lose the customers’ interest. The constant change of the market
means that the customers’ needs are also changing. The companies are trying to compensate for the
differences and adapt the product to the change of the market. If the change is persistent, the
companies might miss the opportunity (Brem & Voigt, 2009). Constant market research is the
necessity in meeting the frequently customers’ needs in product development.

Another article’s different view shares what taking the market-oriented approach without critical
assessment can harm the firm’s performance in terms of new product development. The author
mentioned that the market orientation needs time to build up and mature. It is not a fast process. There
not only challenges but pros too. The market orientation is more likely to increase the firm’s products’
sales, growth, and profitability. Also, it increases cost efficiency and opens up more market
opportunities (Atuahene-Gima, 1995).
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The frequent change of the customers’ needs can cause feasibility problems for the developers. The
frequent change during product development can harm the product quality and take much longer. The
system structure can have applied not recommended patterns, and it will be tough to maintain. It can
also occur due to a lack of technological knowledge, poorly expressed customers’ needs, or unrealistic
goals in general. The learning limitations of employees can be caused by a lack of knowledge
(Scaringella et al., 2017).

Not able to extract the actual needs of the customers.

The customers and the company are usually on different pages. It means that they do not understand
the idea in the same way. The ideas extraction of the customers is a complicated and prolonged task.
Choi (2018) mentions that customers can not give clear signals, which means they have difficulties
expressing their needs. The absence of the lead users who use the products and doing reviews also
negatively affects the extraction process. They are helping to retrieve the actual expectations of the
customers’. The extraction of the customers’ needs is an essential task that needs to be appropriately
done.

Table 4 Product development challenges of Market-pull companies

Factor Challenges
Broad market The company is trying to target a too broad market
The danger of looking at criteria that can easily be Failing to focus on the idea with high potential

defined with a small potential

Frequent change of the needs of the customers Inability to meet frequently changing customers’ needs

Customers’ needs Not able to extract actual needs of the customers
Miscommunication with the customers

Table 4 sums up the main challenges occurring in the companies that applied the market-pull-oriented
approach. The market-pull approach faces challenges related to customers, extraction of their needs,
proper idea potential evaluation, frequent change of the market, and customers’ needs.
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2.4.2. Solutions to challenges stemming from the adoption of the market-pull approach to
product development companies

The market-pull approach brings not only benefits but also challenges. In this chapter, four solutions
to product development challenges of the market-pull approach will be discussed. Each challenge has
at least or more suggested theoretical solutions.

1 challenge: The company is trying to target a too broad market.
Theoretical Solution: Target the right customer segment.

Market segmentation is the process of grouping large homogeneous markets into smaller, clearly
identifiable segments. Segmentation is done based on clearly defined properties of the market. The
market can be segmented according to certain similarities or interests of customers. By segmenting
the market, it is possible to reach the desired target audience more accurately, reduce marketing costs
and gain a competitive advantage (Business Wire, n.d.).

Market segmentation can be differentiated into geographic, psychographic, demographic, and
behavioral segmentation. Geographic segmentation is done when the segment is created according to
the geographic area. This segmentation type is the most popular. The segmentation can be made in
different scopes, countries, states, regions, cities. Psychographic segmentation considers the
customers’ lifestyle, mindset, interests, hobbies, and other properties to construct a segment. These
segments might help to analyze their behavioral patterns of goods purchasing. Demographic
segmentation takes into account variables like age, gender, ethnicity, wages, and occupation. This
segment, combined with others, can help to reveal real customers’ segments. Behavioral segmentation
takes into account the customers’ behavior, how do they make the decisions. This type of segment
allows predicting whether the buyer will buy the goods or not.

The market segmentation helps to identify the trending segments. It may help to prevent marketing
to the declining segment and save vast amounts of money. Segmentation might help to detect even
changes in customers’ preferences over time. Segmentation is a crucial part of marketing strategy
(Tynan & Drayton, 1987)

Neither of the segment is more important than other, they work best and have enormous potential
when most of them are combined. Segmentation helps to allocate the resources for marketing, plan,
set objectives (can be used as guidelines), and even detect customer preferences over time. When the
company has clearly defined customer segments, it can use them for marketing strategy.

2 challenge: Failing to focus on the idea with high potential.
Theoretical Solution: evaluate idea potential, evaluate the market situation.

Looking for the criteria with small potential in the market research can be harmful to the company.
The idea’s checks should be performed constantly from beginning to the product launch to reduce the
risk of chasing a not potential idea. The ideas usually are evaluated using four categories: novelty
(rarity, originality, paradigm), workability (acceptability, implement ability), relevance (applicability,
effectiveness), and specificity (implicational explicitness, completeness, clarity) (Dean et al., 2006).
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The company should pay attention to the market situation and evaluate if there is a need for additional
market items. What are the strengths and weaknesses? SWOT model can be involved, which
describes strengths, weaknesses, opportunities, and threats. Porter’s five models could help evaluate
the threat of the new entry, suppliers’ power, the threat of substitution, buyer power, and competitive
rivalry. As a result, a comprehensive view will be built for the specific idea.

3 challenge: Not able to extract the actual needs of the customers.
Theoretical Solution: Communication with customers and extracting their actual needs.

To extract the customers* needs and overcome the miscommunication challenge with the customers,
the managers should increase the quality and depth of communication with the customers. It will help
to create a robust connection and put their shoes on. After the enhanced communication, the managers
should use the benefits from customers’ insights for product development and reduce unnecessary
information noise. Managers might take the most exciting and relevant ideas for development. The
more precise the customers® needs, the more satisfaction the customers will get when the product is
launched. The data about the customers can be gathered in many ways: interviews, public pools, and
questionnaires (Saplinghr.com, n.d.). A quick and lightweight pool can be suggested after a successful
product purchase. Managers can interview experts in that field, what challenges occur, and the
customer’s expectations, what do they really need. With the combined data, managers can link
between blocks of information and extract the customer’s closest needs. If the data looks ambiguous,
the second interview can be launched to validate the previous findings. All these methods will help
to sustain the connection between the market‘s needs and the management.

4 challenge: Inability to meet frequently changing customers’ needs.
Theoretical Solution: implement Agile methodology.

The changing customers‘ needs can be a frustrating part of software development. Software
development is a constant process because the clients require new features, the market situation
changes, or event bugs appear in already created software. To go out from the chaos in software
development, most modern companies use the Agile method to gather the client's needs and software
requirements and involve the customer as much as possible.

Figure 11 represents the Agile software development lifecycle. One iteration consists of 6 steps. The
first Analysis: the step where all requirements are gathered. This step helps to reduce the ambiguities
in the software development requirements. In the second step, Design, the architecture is projected.
In the third part, the actual programming begins, the plan is converted to the software. The fourth is
testing; this stage ensures that this feature is stable and is ready for production. After the successful
testing, the deployment stage is ready. Deployment is the stage where the created feature is pushed
to the actual clients in the real working app. To keep the application working, the maintenance is step
is used. It takes care to make the product working all way long. After the whole iteration, the managers
can evaluate the progress, what is good, what is wrong, and take appropriate actions. Agile is more
flexible and friendly to the customer compared with traditional Waterfall methodology, which has
only one iteration (Figure 12). Agile is more robust to changes and costs less than Waterfall because
the changes are made in the next iteration. The Waterfall methodology involves the customer only in
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the analysis stage. The Agile methodology has a backlog where it has all wanted functionality for the
software. Every iteration in Agile takes one or few backlog items and processes them in 6 previously
mentioned steps: analysis, design, implementation, testing, deployment, and maintenance. To have a
successful process, the company might employ the person to manage the whole Agile process.
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Maintenance
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Deployment SOFTWARE
DEVELOPMENT 2

Design
LIFE CYCLE

Figure 11 Agile software development life cycle (Anurina, 2021)
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Figure 12 Waterfall method phases (Anurina, 2021)
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2.5. Results of theoretical analysis

In the theoretical part the literature analysis was conducted. The literature analysis revealed the
occurring challenges in the companies that applied technology-push and market-pull approaches. The
literature analysis also revealed the possible theoretical solutions for the occurring challenges. The
literature analysis revealed 8 technology-push approach challenges and 22 possible solutions and 4
market-pull approach challenges and possible 12 solutions.

Table 5 summarizes technology-push and market pull challenges and solutions found in the
theoretical part. The table is split into technology-push and market-pull parts. Each part consists of
the category of the challenges, the challenges, and theoretical solutions for product development
challenges. Technology-push companies’ challenges are grouped into these categories: technological
uncertainty, time to market, intellectual property management, market research, commercialization,
management of a large amount of data, ensuring privacy and security of the data, and need for change
in customer behavior. The market-pull challenges are grouped into the following categories: market
research, marketing, research and development.

Table 5 Product development challenges and theoretical solutions of Technology-push and market-pull
companies

Approach to product development
Technology Push
Category Challenges Theoretical Solutions
Technological uncertainty Not able to predict and manage o Have at least a few
technological feasibility barriers alternative solutions
e Employ technical team
leads (TTL)
e Include TTLs in the
meetings
Time to market Not able to estimate product launch e Introducing time planning
date accurately activities
e Implementing Agile method
e Implementing self-
organized groups from
Agile
e Evaluate the current market
situation and the company’s
position (leader or follower)
Intellectual property management Not able to protect intellectual e Implementing patenting
property e Implementing copyrights
Market research Not able to extract actual needs of e Involve the customer
the customer  Implementing the Agile
method
Commercialization Not able to successfully e Conduct market research
commercialize the product to the e Increase the focus on the
market customers’ needs
e  Fast exploitation
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Management of large amounts of
data

Not able to manage large amounts of
data necessary for efficient system
performance

Employ big data specialists
Improve IT infrastructure

Ensuring privacy and security of the
data

Inability to ensure privacy and
security of the data from hackers and
data breaches

Educate the employees

Implement constant security
checks

Encourage anonymization
of data

Secure the network

Buy ethical hackers
system’s vulnerabilities
check service

Need for change in customer
behavior

Companies are not able to change
customer’s behavior or are facing
difficulties

Educate and involve the
customer to use the new
product

Market Pull

Category

Challenges

Theoretical Solutions

Market research

Not able to extract the actual needs
of the customers

Strengthen communication

Include customers® insights
in the product development
process

Interview experts in that
field (Person who quite
close to your market)

Implement questionnaires
and pools.

Inability to meet frequently changing
customers’ needs

Implement Agile
methodology

Employ Agile professional

Marketing

The company is trying to target a too
broad market

Customer segmentation.

Selecting the right customer
segment

Research and development

Failing to focus on the idea with
high potential

Evaluate an idea using four
categories

Evaluate the situation in the
market

SWOT analysis

Porter’s five model

The theoretical analysis results (see Table 5) will be used as a framework for the empirical research,
which will be concentrated on Lithuania‘s ICT market. The IT sector was selected because it is one
of the most dynamic sectors in Lithuania, and the need to identify the occurring challenges while
developing products from technology-push and market-pull is highly needed. The research question
is to identify the product development challenges of technology-push and market-pull approaches
and propose managerial solutions to overcome them in the Lithuanian ICT business. The empirical
research will also check if the theoretical part challenges are relevant in the Lithuanian ICT
businesses.
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3. Research methodology

In this chapter, 1 will present the research aim, object, and method. In other sections, the research
design and analysis of the empirical research data will be discussed. The research design will describe
why the qualitative research method was selected; the research sample will describe what companies
were interviewed and how the respondents were selected—also, the research instrument and research
ethics are described. The analysis of the empirical research will describe the benefits of using
MAXQDA software.

The aim of the empirical research is to substantiate the methodology for the identification of
preconditions to successfully overcome the challenges in technology-push, and market-pull product
development approaches in Lithuanian ICT business companies

Research object: challenges of Lithuanian ICT companies.

Research method: Semi-structured interview was chosen for the empirical part of the thesis as it
allows the interviewer to feel accessible throughout the interview, if necessary, to clarify the interview
details and analyze the topics discussed in more detail. It helps to saturate the conversation with the
necessary information to determine the informant’s broader view of the issue at hand.

Selection of respondents: snowball

The respondents were selected from the ICT companies that explicitly expressed technology-push
and market-pull approaches. The snowball respondent selection method was selected in this thesis.
“This method relies on referrals from initially sampled respondents to other persons believed to have
the characteristic of interest” (Johnson, 2014). It helped to get the most relevant interviewees for the
empirical research. The first respondent was the owner of the company, which applied the
technology-push approach. The respondent recommended the other respondents. The same applied
to the market-pull approach.

3.1. Research design

Qualitative research was chosen to reduce subjectivity. When asked closed questions, their answers
are usually yes or no or have some value between them. In a qualitative study, by interviewing the
survey participants, there is an opportunity to determine the sector’s actual situation, problems, assess
their relevance, and discuss current, possible, planned, or already implemented solutions to problems.
The qualitative interviews will help to reveal the real and actual problems. The collected real problems
and possible solutions might be applied practically. It will broaden already collected information in
the problem analysis and theoretical parts.

The method of data collection for the study was a semi-structured interview. Based on Gaizauskaité
and Vélaviciené (2016), the qualitative interviews gather participants’ answers that are deeply related
to the context and express their opinions, attitudes, knowledge. The essence of the semi-structured
interview method used in the research is to interview by asking pre-prepared questions while retaining
the possibility to change and supplement the questions list during the interview. This method allows
flexibility to adapt to the participant’s pace, thus answering as much information as possible. This
interview method may change the order of the questions, the wording, and the interviewer
(interviewer/taker) may ask clarifying questions not included in the pre-prepared questionnaire. A
semi-structured interview allows the interviewer to feel accessible throughout the interview, if
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necessary, to clarify the interview details and analyze the topics discussed in more detail. It helps to
saturate the conversation with the necessary information to determine the informant’s broader view
of the issue at hand.

Qualitative research was selected to analyze companies’ decisions that are applied to reduce the
consequences of these challenges, the losses they cause, and the impact on the company’s image.
Qualitative research was selected to ensure the respondents’ objective opinion about the sector’s
current state, assess their relevance, discuss live possible, planned, or already implemented solutions
to problems. “Qualitative research is an interpretive attitude about the world “(ZydZianaité Vilma &
Sabaliauskas Stanislav, 2017). Therefore, when choosing this methodological approach, the research
results will be based on the self-reflections of the informants, work experience, saturated with the
respondents’ opinion.

This master thesis will gather qualitative interviews from experts in the ICT business companies who
work with technology-push and market-pull business solutions. The problems found in theory will be
validated in the interviews, and the additional not mentioned problems might occur during the
research. This research will help get more familiar with the local market’s challenges. The research
aims to determine the main barriers/challenges faced by technology-push and market-pull businesses
and what managerial actions could be applied to overcome these barriers in ICT sector companies.

Qualitative analysis of the research was selected to identify the challenges faced by Lithuanian ICT
companies that are applied technology-push and market-pull approaches. This method reveals the
company’s employees’ experience and attitudes and assessing emerging challenges and solutions.
The collected qualitative data (information) reveals not the facts and statistics, but experiences and
meaning of the processes for the respondents (Zydzitinaité Vilma & Sabaliauskas Stanislav, 2017).
The ongoing survey interviewed representatives of ICT companies who face these challenges daily,
so the responses were based on their examples, opinions, and objective assessments of the problem.

Research sample

The respondents were selected from the ICT companies that explicitly expressed technology-push
and market-pull approaches. The snowball respondent selection method was selected in this thesis.
“This method relies on referrals from initially sampled respondents to other persons believed to have
the characteristic of interest” (Johnson, 2014). It helped to get the most relevant interviewees for the
empirical research. The first respondent was the owner of the company, which applied the
technology-push approach. The respondent recommended the other respondents. The same applied
to the market-pull approach.

The interview flow was semi-structured. The first thing | tried to gather is gathering the information
with what product the company is working on and identifying and validating the type of approach:
the company applied the technology-push or market-pull approach. Another question was what
challenges do the company face. It was an open question to gather as much information as possible
and know what part of the questionnaire suits them best. In the end, the respondent was asked to
recommend the companies and the respondents to help on this research.
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The ICT sector was chosen because both technology-push and market-pull approaches are clearly
articulated in the companies of this sector. ICT solutions have a massive impact on the economy and
are trending. This research paper will interview technology-push and market-pull companies in order
to. The companies will be interviewed anonymously to prevent the loss of sensitive data from
interviewed companies. This study will compare the surveyed companies, analyze what problems
they face, and discuss the solutions used by technology push and market pull companies to overcome
the barriers they face in product development.

According to a TNS LT survey, Lithuania’s reputation for information technology is at the top of
Europe. At the time of writing, i.e., In 2015, 1017 business enterprises and public institutions were
surveyed. The results showed that: The Lithuanian ICT Reputation Index reached 67 points, while
the European average was only 56 points (TNS LT, 2015). Neighbor Latvia scored 54 points. The
survey shows that individuals and companies trust the information technology services provided.

Information technology was chosen because it occupies an important place in the Lithuanian economy
and is one of the fastest-growing sectors. High qualifications of information technology specialists
and extensive experience contribute to the rapid growth of the sector. In 2018, this sector generated
682 million Eur value (V3] Versli Lietuva, 2020). The ICT sector is one of the most minor compared
to other European countries. Small and tiny companies dominate the Lithuanian information
technology sector. Of course, there are small companies, but fewer. In 2018, exports of the ICT sector
amounted to LTL 476 million. Eur (22 percent more than in 2017). In terms of 2015-2018, the total
amount of exports of services in the sector increased by 189 percent or an average of 42.5 percent
annually (VS] Versli Lietuva, 2020). In 2018, the main export partners were the USA (117 million
euros, 8.4 percent of exports), Ireland (69 million euros), and the United Kingdom (49 million euros).
These three countries accounted for half of the Lithuanian sector’s exports in 2018.

Lithuania’s relative investment is one of the largest among European countries (Figure 11). It is
measured by the ratio of gross fixed capital formation to value-added). Lithuania is in the 6th position
in terms of the number of investments among European countries.
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Research ethics

Interviews data were anonymized to prevent possible sensitive data losses. The respondents were
informed that information about the interviews would be anonymized, and the data will be used in
this master thesis. The titles of the companies were renames to reveal only the name of approach and
the number of the respondent like T1 (Technology-push respondent number 1)

Research instrument

The interview will consist of questions with existing challenges in market-oriented and product-
oriented markets. Persons will be asked do they have a similar problem, and if yes, how do they solve
them. Also, the interview will consist of open questions too, to get more details about the situation.

In Table 6, the interview questions are listed. The table consists of three groups. The first one is the
introduction, where the customer is asked about their product and open questions to gather their
occurring challenges and possible solutions. Every mentioned challenge is discussed in depth. The
second group — product development problems, are devoted to gathering the most actual ICT-related
problems. The third part will ask the respondent about the research and development in the company.

Table 6 The interview questions

Group Question Meaning of the question
Could you tell me about the product you are developing? To identify what approach is
Introduction applied in the company
What challenges do you face? How do you deal with them? Open question to gather the all

challenges they are facing.

What contingency plan do you have in case there is a problem How do they manage occurred

with the project with the initially planned technology? challenges?
Product How do you protect your intellectual property? The relationship with the theory.
development Do the companies face the
problems problems mentioned in the

What privacy challenges does your company face?
P y g y pany theory part.

What security challenges does your company face?

Is your company facing a data management and distribution
problem? How do you deal with it?

Is your company facing the problem of processing large amounts
of data? How do you deal with it?

Are you facing a commercialization problem?

Are software developers facing technological implementation
issues?
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How do you plan your time? Are you facing time management
challenges?

Is there a specialization challenge in your company? (relevant for
small businesses, a person has to cover many areas, cannot focus
on one due to, for example, lack of staff. Tech-debt deteriorates
code quality. The faster product preparation with lower code

quality.)

Do you face challenges in communicating with professionals
from other companies?

Are you facing changing customer software requirements?

Are you facing technological implementation issues in product
development?

What do you do if you get stuck with the essential feasibility of
product functionality?

How do you plan your projects? Maybe you are using some
model?

How is the project launch time is estimated?

What are the steps to launch a product?

How do you prepare your customer for a new product?

Does your product need to change customer behavior? How? For
what reasons?

Avre you facing sales market fluctuations? What affects it? How
do you solve this problem?

Research and
development

How do you research the market? What challenges occur during
the market analysis?

To reveal the challenges
occurring in the development
research.

Are you having trouble identifying your customer?

How to refine the real needs of customers?

How do you validate and select ideas?

What is the duration of R&D, what determines it?

Do you involve the customer in the R&D process? How?
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3.2. Analysis of the empirical research data

All interviews were transcribed from the speech to the text. The interviews’ transcripts were
processed and coded using the MAXQDA software. The data is analyzed and coded separately for
the technology-push and market-pull approaches.

MAXQDA software allows the creation of various visualizations of the data. It is a powerful tool
used in qualitative data analysis. It offers a visual representation of the coded data. In this case, the
code matrix visual option is the most informative. The Columns are the interview files and the rows
the codes. MAXQDA software helped to classify the data with codes and manage the data more
efficiently. With the aggregated data will be possible to make various analysis. It can help to count
the code frequencies, create a code matrix, max maps.

The MAXQDA software allowed to detect frequencies of the challenges occurring in the companies
that applied technology-push and market-pull approaches. The frequencies are named as “Code
matrix” in the MAXQDA software. The challenges, frequencies, and the respondents are listed in the
table. Such a table is used in the fourth section.

Limitations of the research: A more significant amount of interviews and respondents would be
needed to enhance this research. The other business groups like startups, traditional companies,
international companies could be added and interviewed to enrich the research and get more familiar
with the broader scope of the business.
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4. Results of the empirical research

In this chapter of the thesis, the occurring challenges in technology-push and market-pull companies
in IT companies of Lithuania will be analyzed. It will help to reveal the actual problems and gather
or propose possible managerial solutions to overcome the occurring challenges in this sector.

4.1. Research findings
Descriptive data

The interviews are taken anonymously to prevent exposing the persons' identity and prevent possible
sensitive data loss. The Interviewed companies list is defined in Table 6. There are interviewed four
technology-push companies and three market-pull companies. The table consists of the supposed
name of the company, where the first letters of the abbreviation mean the company orientation (T-
technology-push and M- market-pull). The interviewed persons‘ education level is also noted in the
table.

Table 7 List of interviewed companies

Respondent The supposed name of Company focus Education

number the company

1 T1 Technology-push University education
2 T2 Technology-push University education
3 T3 Technology-push University education
4 T4 Technology-push University education
5 M1 Market-pull University education
6 M2 Market-pull University education
7 M3 Market-pull University education
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4.1.1. Managerial solutions for overcoming product development challenges of the
Technology-push approach

This section will describe the solutions for the most frequent product development challenges of the
companies that applied the technology-push approach. This part will provide the frequency table of
product development challenges.

Figure 15 represents challenges occurring in technology-push companies. The most common problem
detected in all technology push companies is a data processing and distribution challenge (4/4
companies). The second is commercialization (3/4 companies), The third lack of knowledge (2/4
companies). The fourth is client-related problems (2/4 companies), and the fifth funding
challenges(2/4 companies). The numbers in rectangles mean the strength of the challenge (coding
frequency) in the respondent interview. The higher the number of the challenge, the more significant
it is to the respondent.

Cede System T T2 T3 T4
CdTechnalogy-push ]
[Ty Challenges
[Ty Data processing and distribution problems
(Eg Commercialization
(Ey Lack of knowledge
(Zg Client related problems
(g Funding challenges
Ty Beurocratical problems
(Ey Privacy challenges
[Ty Security challenges
[Ty Technological feasikbility
(g Work and communication between two companies
(g Data storage and distribution problems
(Eg Preservation of intellectual property
(T4 Planning and time estimation
Ty Team communication
(Tg Market research
(T4 Data reliability
(@4 Integration challenges
(Zg Team mem bers selection
(fg Mon-specialized employees

(Zg How long can the patient use the device?

g Mew product development

(Tg Market unconsistency

Eg System scalability/extensibility

(g The product may not be in demand

(Zg Planning challenges

(Eg Employees motivation

(Zg The works consist of many different components
(&g Different team work styles

(Zg Team collaboration

(Z4 Changing customer behavior. Introduction to a new

Figure 14 The product development challenges* intensity of companies applied technology-push approach

The data processing and distribution challenge was expressed highly in all companies that applied
technology-push approach. T1 respondent mentioned that ,,For us as artificial intelligence startup the
data is very important™ so data processing challenge occurs on the go.
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Figure 15 represents the frequency of the coded Technology-push challenges. The weight of the line
represents the strength of the frequency. The higher the weight, the more occurrences are in the

interview text.
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Figure 15 Product development challenges listed by frequency of the companies applied technology-push

approach

The highest intensity is in data processing and distribution, because the all 4 interviewed companies
that applied technology-push approach faces this challenge. The IT companies are gathering the large
amounts of data and are having difficulties to manage and process the data. The second is the lack of
knowledge. The technology-push companies are the first companies who solves the unsolved

problem, so they are frequently facing lack of knowledge challenge.
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Solution for challenge: not able to manage large amounts of data necessary for efficient system
performance (data processing and distribution)

The most relevant challenge for all interview technology-push companies is data processing and
distribution. 4/4 technology-push companies faced this challenge. The data processing and
distribution challenge occurs when the big amount of data are generated and the company is not able
to able to process them on time or properly as they should be processed. With the emergence of new
devices, the amount of generated data also increased accordingly.

T1 company, which analyzes x-ray photos of animals and tries to find various pathologies, has
mentioned how they solve this data processing and distribution problem

,, For us as artificial intelligence startup the data is very important“ mentions T1. When data is one
of the top values of the companies the company can react to the changes in the consistency and the
processing speed very sensitively. This artificial intelligence startup processes a lot of images, the
processing must be fast and accurate to provide the accurate name of the pathology for doctors and
other users.

T1 company uses cloud services to scale and process large amounts of data efficiently. There are
many cloud providers, but the ,,Google Cloud“ was used in this case. ,,Google Cloud* provides
various services according to the customers‘ needs. The supply is enormous. They use ,,Google
Cloud* for hosting and processing image data. The T1 company also improves the local servers'
hardware to work well. The respondent mentioned that they had enhanced their GPU (graphic
processing unit) card to process the images faster.

T1 company faces problems with artificial intelligence models. The company can not always trust
the results and accuracy. The models require constant development and many photos of pathologies.

“We are facing problems with artificial intelligence model reliability. It needs to be developed
constantly what is complicated task ” says T1. The model helps to analyze the data and propose the
pathologies suggestions. The pathology is showed with the best match. The company has “... full
stack vets, who works with the x-ray photos their tagging and segmentation”. — T1

The full stack vet doctors write the comments on the photos and learn the model. The model is learned
by uploading the photo to the system. If the system suggests the wrong diagnosis the doctor corrects
it. The constant work enhances the model’s accuracy. This constant work is expensive.

The T1 company mentioned that the development is costly. The company has to develop the model,
invest in the research, and purchase the photos and pay for the doctors to enter them into the system
name the pathology appropriately.

“We are purchasing photos from the clinics and they are quite expensive. It is not surprising that
artificial intelligence solutions are so expensive.” — T1
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T2 company emphasized that their device constantly needs to analyze much information. They are
analyzing the body movements as the many of us can guess the people makes ton of the during the
day. T2 respondent mentions that

,, Whereas, our own product only receives data from sensor data. The challenge is how to properly
fit those data, how to segment them, and how to classify them. Because there are so many human
movements, that is why the problem arises as to how detailed we want to analyze them. This results
in a data processing problem and their distribution.“ — T2

Currently, the product does not have any connection with the internet, but it is planned to implement
it in the future. The data needs to be saved locally. The microcontrollers have limited space and
resources, so the algorithm must be written appropriately and lightweight. The respondent mentions
that the data distribution challenge also occurs because the company is not sure what is the best way
to classify and store data.

T3 company does not face the data processing challenge in terms of speed, but they face the problem
in terms of price.

., We don’t really have performance issues, but they do come at a price. When large amounts of data
need to be processed. We can process terabytes of data per day through Cloud servers, but it is very
expensive. Well the problem of price and quantity is getting (scalability) “.— T3

The large amounts of data cost a lot to be processed appropriately. The company uses cloud services
to process the data and store them, but the quotas are expensive in data processing. The limiting factor
for T3 company to analyze data constantly is the enormous amounts of data and accumulated price.

Figure 16 represents the data processing and storage challenges and the solution that could be
used to overcome them . These two challenges has the another related connection, the larger the
amounts of the data, the larger the price to process that data. The available solution for both challenges
are cloud solutions. Not appropriately created storage can cause the slow system performance and the
data processing will get slow. The storage of large amounts of data and the processing of the costs a
lot of money. The company needs to decide is it worth it or prioritize some sections of the data
analysis. For both challenges inability to process data and inability to store data the cloud solutions
implementation can help. The cloud solutions offer the scalability when you can enlarge the
processing power on the demand, also you can shrink it too. The cloud servers are very accessible
and is lower chance that your server gets out of the service and not responsive
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Figure 16. The solution to data processing and storage challenge for the companies applied technology-push
approach

All technology-push companies that have participated in the research have faced data processing and
distribution challenges. The challenge occurs when external devices or services generate large
amounts of data. Companies use various cloud services to solve the data processing challenge. There
is mentioned ,,Google Cloud” platform, but there are other alternatives like ,,Amazon AWS*,
»Microsoft Azure“. The cloud services let to analyze data faster and offer storage. Cloud services can
be extended and scaled very quickly. Some companies also need graphic processing power. The cloud
computing platforms offer various packages for various use cases; in this case, they could offer the
GPU (graphic processing unit) computation power. The cloud services are accessible all the time,

24/7.
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Solution for challenge: not able to successfully commercialize the product to the market
(commercialization)

Three of four companies are facing commercialization challenges. Commercialization is a process
when the created product is hard to sell. T1 company is a startup that analyzes the animals' x-ray
photos and warns the user if the pathology is detected.

“Our product needs more functionality, more convenience. And then we will be able to commercialize
it. Because on the business side, we have a team that educates a lot about this project and writes
various posts and contacts the clinics themselves. However, the product itself is still missing. So we
can really trust those products to integrate and sell them” -T1

Currently, they are focused on the joins. T1 struggles with the commercialization problem because
they do not know a lot about selling the product because the selling is not even started.

The respondent mentioned that it is tough to forecast the possible demand and the number of
purchases. T1 mentions that they need to develop further their product to fulfill the needs of the
customer. The application is lacking trust in calculations. The T1 respondent mentioned that they
could commercialize the product only then the product is more accurate in the pathologies predictions.
T1 already has contracts with medical institutions worldwide, but at the current stage, they can not
ask the clients for the money because the product does not deliver all customers® needs. They are
trying to get as many contracts as possible and increase the number of integrations.

T2 company is also in the start-up stage. The product is in development.

“At the moment, our product is not for sale, however, | see that there will most likely be a problem
with the sale, namely from the point of view of quantity. The price of the product is expected to be
high, it would be around € 5,000 per unit so automatically want to assume some people will not be
able to buy it for that price. We plan to contact the health insurance funds for funding on this issue.
In the future, | see potential bureaucratic problems in working with public bodies, as it is not very
easy to talk to them.”- T2

The problem of commercialization comes from the unfinished product and the high predicted price.
One kit to help to reduce unconscious muscle movements will cost around S000€. This price is high
and not easily affordable for everyone. T2 company is planning to ask the government health
institution (in Lithuanian “Valstybiné ligoniy kasa”) for possible funding or partial compensation.
The compensation will make the product more affordable for more significant amounts of people.

T3 company faced the commercialization problem only at the beginning of the business. The
respondent emphasizes the benefits of the startup - ,,I think that the success came from here. The
respondent means that their state as a startup helped them dominate the market and get a considerable
market share and reduce the competitors. The startup companies are small but very flexible. The
flexibility helps to deliver a product or features faster than corporates. This competitive advantage
helped the company to became the market leader and became corporate. ““. Also, they were one of the
first companies offering this service in the market. T3 company collected as many positive reviews
as possible on Amazon and other websites. It helped them to make the brand more recognizable and
trustable. Currently, the company tries to save the existing market share and to increase it.
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Figure 17 represents the extracted solutions of the experts® interviews for the commercialization
problem. Companies should be flexible and able to adapt to the change of the customers® in a short
period of time. It might help to dominate the market. The startup stage of the company has a positive
effect on performance. The startups are more agile and flexible compare with the corporates. The
companies which need the additional funding may ask the government‘s help. The government might
help reduce the price for the customers and increase the benefit for the company (VLK). The
companies should seek to get the best reviews and feedback from the customer and deliver high-
quality customer support service.
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Figure 17 The solutions of commercialization challenge for companies applied technology-push approach

The commercialization problem is primarily relevant for young companies. Three of four technology-
push companies faced the commercialization challenge. 2/3 companies have not even started
commercializing the product due to a lack of completeness of the product. One company mentioned
the positive connection between commercialization and business startup. The companies are trying
to overcome the commercialization problem by increasing the number of contracts, asking the
government for compensation for expensive medical devices, increasing brand awareness, and
creating the product's trust.

Solution for challenge: The companies are lacking of knowledge

Two of four technology-push companies have to face the lack of knowledge challenge. The new
product development requires much information and new unseen technological solutions. The
companies that work with emerging technologies are lacking documentation and articles. T1
respondent emphasizes that there is a challenge to refine the data and choose the one and ensure its

validity.

“It’s always hard to find that data and refine exactly what you need. This needs to be done every time
itis re-applied. Add and fix something. You always want to base everything on some scientific articles
or statistics, but you don’t always manage to do that. You need to calculate quality denominators
yourself and the like. Then you get that data taken from Eurostat because you can't get it other than
you do. But from this, perhaps, there is also the problem that those data are not completely reliable.
But you still have to get them and rely on them.” - T1
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The respondent mentions that the data and researches are conducted inside the company if the external
data is not found or the validity is grounded. T1 company solves the lack of knowledge challenge by
having high qualification specialists in IT, vets, and media.

“We have four IT people, we have full stack veterinarians who work with photos, their tagging,
segmentation. We still have a media team that also does business development work” — T1

The T3 respondent of the technology-push company emphasizes the importance of occurring
challenges. The interviewed person emphasizes that one of the biggest challenges is to create a brand-
new product in the whole market. We are the persons who must solve the occurred problems first,
without any examples and guidance. “There is no reference point* - mentions the T3 representative.
It is a good challenge but requires a lot of effort and knowledge. We make impossible — possible.

“One of the biggest challenges in general is producing what is not yet on the market when there is
no starting point. Let's call it an innovation problem where innovation is needed. It’s such a
challenge, but it’s a good challenge. When you ask people, you can sometimes say that your idea is
impossible or too difficult to implement or not valid, but implement it afterwards. Such a challenge
is the implementation of the impossible ” -T3

The company T2 creates a product that helps to reduce the unconscious movements of the human
muscles. The challenge appears from the technological and medical sides. The human body is
susceptible, and every electric impulse must be under control. The company T2 lacks medical
knowledge.

“Sometimes there is a miscommunication about terminology because as far as | have come across in
medicine there is very strict terminology and one word can change the whole point. There have been
problems with doctors when it comes to problems with terminology, and | would like to communicate
in a language we understand. For that reason, | had picked up a module on human anatomy and
physiology, which helped me talk to doctors and understand their terminology ” — T2

They lack a doctor or person who understands the medicine very well. They are communicating with

doctors, but it is pretty slow. The doctors cost a lot, so the startup does not have enough money for
them. The Owner of T2 has taken a few courses in the medical school (LSMU) to get more familiar
with the medical terminology of the medicine, understand the human body, and ease communication
with the medical staff. The T2 also faces a lack of bureaucratic knowledge. It is hard to communicate
with government companies and fulfill their requirements. The lack of knowledge extends the
duration of the product delivery.

“In the future, | see potential bureaucratic problems in working with public bodies, as it is not very
easy to talk to them.” — T2

The T4 did not emphasize the lack of knowledge significant in their company but have told few
solutions they are applying. The T4 company implements very specialized teams. The team members
usually have only one field where they focus and are professionals.

“Our teams are platformed. There are sales people who are responsible for sales, communication
with customers. Next are programmers, project managers, testers, designers. Specialists are
specialized in their technology such as websites, mobile apps, cross-platform systems, back-end.
There are specialized people everywhere.” — T4
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Figure 18 represents the relationship between the lack of knowledge challenge and other challenges.
Lack of knowledge challenge has an impact from and on communication, privacy, funding,
commercialization.
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Figure 18 Lack of knowledge challenge‘s relationship with other challenges in product development of the
companies applying technology-push approach

Figure 19 represents the possible solutions for the lack of knowledge challenge. The available
solutions are employing the specialist the team of the desired profession, consultations with
specialists, specializing the teams, enrolling in various courses online or in the university to learn new
skills.

Add the desired speciality professional in the team Consultations with specialists
/_,- Lack of knowledge x

Enrolling in additional courses in the university Specialized teams

Figure 19 Solutions to lack of knowledge challenge for the companies applied technology-push approach

Without the knowledge, new product development is not possible. The knowledge can be
accumulated in the company and transferred from one to another. The search for new technological
or other data is challenging. The companies use various sources of the data and are sometimes
struggling with the trust and validity of the data. The companies are using various solutions to
overcome the lack of knowledge challenge. The most common is to employ professional employees,
ensuring their specialization, because broad scope can reduce the quality of the product and increase

64



the delivery time. One company has noted the challenge in understanding the bureaucratic, medical
fields. The appropriate consultations are purchased to get more familiar with the field.

Solution for challenge: improper communication and collaboration within teams

Technology push companies are facing the communication and collaboration challenge. The
communication related with the customers are expressed in 2 of 4 companies; work and
communication between two companies are expressed in 3 of 4 technology-push companies. The
communication is an essential part of the proper functioning company and high performance.

T3 company faces communication and collaboration challenges in the teams. The representative
mentions four teams in our company, and there are difficulties in guiding the appropriate
communication. The working styles of the teams are different, and it is pretty hard to find the middle.
It takes time to put everything in its place, organize and optimize.

“Team communication or collaboration is a difficult thing especially when many components are
involved in the implementation of the whole project. The styles of each team are different, different
responsibilities to coordinate it all, optimizing it to work optimally for both sprinting and product
delivery is quite a challenge” — T3

T3 mentions that he needs to calm down the various fluctuation in his team life as a manager. The
rule of thumb does not to overpromise things, so there will not be feasibility problems and be honest
with the customers. This combination will help to prevent many occurring challenges. It can be called
expectation management.

T3 company solves communication and collaboration problems by managing the meetings and using
the software programs to have a platform to communicate and track the existing tasks.

“One solution is to build more responsible communication channels between teams because there
are two things: either you invite too many people to the meeting, half of whom are listening passively
and to no avail, or you include only a few people who really need it in the meeting. Work planning
involving people who really need it and such responsible planning (approach)” — T3

T3 only invites the required people in meetings, so the communication becomes more effective. The
meetings take less time, and any inactive persons do not participate in the conversation. The not
necessary people for the meeting can work on their work and do not waste their time. This company
uses the software “Slack” for internal communication. It allows the creation of various channels for
various teams. It is easy to use and very extensible. For tasks management, the “Jira” is used.

This company, as a startup, grow very fast, eliminated the competitors, and became a corporation.
The startups are flexible and agile, which helps to grow faster than big companies.
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4.1.2. Managerial solutions to product development challenges of Market-pull approach

The conducted interviews with the experts of ICT companies revealed the most frequent problems
occurring in the ICT field. Data processing and systematization using MAXQDA software helped to
reveal the mostly expressed problems occurring in companies what applied market-oriented
approach. Figure 16 represents the most frequent challenges occurring in the market-pull approach,
the challenges are listed by the frequency. The higher the frequency of the product development
challenge in the companies and the larger amount of the companies faced the problem - the higher is
the significance of the challenge. For example, the M1 company has expressed the client related
challenges with very high significance and other two companies also have faced the problem, it means
that overall significance is high because all the companies are facing the same challenge and it is
highly expressed. This chapter analyzes the most frequent challenges and suggests the solutions
extracted from the experts interviews.
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Figure 20 The product development challenges* intensity of companies applied market-pull approach

Figure 16 represents the challenges faced by market-pull companies. The most significant challenge
is to deal with clients (3/3 companies). The second challenge is to store data and distribute it (3/3
companies) properly. The third work and communication between two companies (3/3 companies).
The fourth data processing and distribution, system scalability, team members selection, security,
privacy challenges (2/3). The M1 company showed high significance in bureaucracy and government
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regulations, also in team communication. The M3 company emphasized the problem of non-
specialized professionals in small companies.
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Figure 21 Market-pull challenges listed by frequency.

Figure 17 represents the market-pull challenges by frequency. The line weight represents the
frequency. The wider the line the higher the frequency. The most frequent was data storage and
distribution challenge. It was because the ICT companies are generating large amounts of data and
there occurs difficulty to store and manage the data.

Solution for the challenge: inability to deal with clients: extract their needs and communicate

All market-pull companies have faced various challenges with customers (3/3 companies). The most
significant challenge of these is frequently changing customer’s needs and requirements. The market
is constantly changing, new trends are emerging, the customers dictate new requirements. On the one
hand, the client is the value of the company. On the other hand, the challenge. Companies have to
work with various age groups, and the marketing, design, the message must be different compared to
other groups. The challenge is occurring from the different understanding of the customers. It means
that different age groups interpret and understand the products differently, so every product should
have its target audience. The older the people, the more conservative they tend to be. They are
evaluating the word by their previous experiences.

M1 mentions that they face various client-related problems: frequently changing customer’s needs,
conservatism, different interpretation of the products, avoidance of complex solutions. M1 company
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is working in the IT gambling sector. They face various clients, their needs and behavior change
constantly. The representative mentions that people have their preferences and usually chooses the
most comfortable one. In most cases, that is the most similar to the environment they have grown in.

“As for the gambling sector, there are certain traditions in certain regions: e.g. a middle-aged or
older profile gambler by age group, he is more conservative. As a result, classic slot machines are
always more attractive and much easier to understand, which means that they are more popular than
modern and state-of-the-art slot machines.” — M1

Older people would like to choose the older and more straightforward than a new and modern slot
machine. Here comes the role of conservatism too. The clients are afraid of things they do not
understand. The older people are based on logic and the youth on the visuals.

“Young people are not focused on the logical side, but on the visual side. Young people basically see
with their eyes because he had no experience from before or didn’t have any practical examples with
whom he grew up, so he’s basically focused on what you saw growing up. And so an attitude towards
a particular service or product is formed. “ — M1

M1 mentions that there is a constant change in the market. The Lithuanian automotive market
previously was on demand because people did not have proper conditions to buy a car on leasing.
The situation today is different. The leasing companies are on-demand, the used car market is
declining. The salary, the conditions of the banks are forming new possibilities for the customers and
the change of these factors reflects on the client needs. The company adapts the slot machines to the
current demands of various age groups, educates the customers, how to use the slot machines, and
increases the trust.

M1 also notices the opportunity. The companies who fill the market gap or reduce the complexity are
more successful and marked as innovative than others. The respondent, in this case, had a banking
app, »,,Revolut, “ which has brought the risk capital investments in cryptocurrencies and gold in a
more simplified and affordable way. The people are investing indirectly, and the mirror effect is
generated. The ,,Revolut™ creates a possibility to feel how investing feels like and how it works. It
simplified the complex investing to understandable to almost everyone.

M2 company mentions that customer‘s needs change over time. When the software is completed, but
the user interface is not convenient, or additional functionality is missing, the new demand originates.
The clients' needs, in this case, are incremental or gradual. The company collects the new
requirements and tries to implement them on the go.

“We are partially confronted with the changing software requirements of our customers. When the
customer sees the finished product, additional requirements for user convenience appear “— M2

M3 mentions that all the systems are based on the customer‘s needs. Various users have different user
interfaces to work more efficiently and effectively. The challenge occurs when the customers' new
requirements are given, and the system needs to be extended/scaled. If the customers® needs are
collected not accurately initially, it is not easy to extend the existing software architecture.

“In this way, we adapt all systems to the needs of our customers. Managers have a different user
interface designed to make it easier to see a variety of statistics, while employees have something else
to make it convenient and easy to work with. Hmm, customer needs are changing and this poses
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challenges to how to add additional functionality to the existing system architecture without removing
the old functionality. “ - M3

All interviewed companies have to face the challenges related to the customers. The most significant
challenges are frequently changing customer’s needs, conservatism, different interpretation of the
products, avoidance of complex solutions. The customers® needs are usually determined by the
environment in which they grew. The older people are based on their logic and the youth on the
visuals. All companies have noticed the change of customers‘ needs over time. The companies are
constantly adapting to the customers, launching new products, and simplifying the existing products
in the market to make it more understandable and affordable. The companies are gathering the
requirements constantly and launching new features.

Solution to challenge: not able to store data and distribute it

All interview companies have faced data storage and distribution challenge (3/3 companies). All the
companies had difficulties implementing and following the regulation launched by European Union
— General data protection regulation (GDPR).

The M1 company has mentioned that the company had faced by implementing the GDPR. The
company did not have any violations, but the respondent mentions that it is a challenge to ensure
proper data storage, security, and accessibility. All data is anonymous, so it is almost impossible or
impossible to identify the persons. GDPR is also related to another challenge in the IT financing
sector — person identification. The companies have to identify the client before providing services.
The company is using this party service to handle the persons’ identification process.

M2 company faces data storage and distribution problems because they lack system scalability. The
company collects many data and is not sure how to properly save and classify them. The GDPR made
this problem even more acute.

“We are facing a system scalability problem. Architectural problems make it difficult to develop code.
The general data protection regulation, which we had to follow was also quite a challenge.” — M2

The main challenges related to data storage in this company are due to incorrect software. There is a
linkage between data storage and system architecture. The company tries to classify data by its
branches and customers’ roles. The company is planning to shift to the cloud in the next few years.

A large amount of various devices and large amounts of users creates extensive amounts of data. The
data needs to be stored, classified, and anonymized to protect the persons’ privacy. The companies
have faced GDPR in some terms. The GDPR regulates the proper use and storage of private data of
the customer. Companies are facing the data distribution challenge when a large amount of data
between servers are generated. Companies can use cloud services to scale and extend the current
system quickly. The data storage challenge is related to inappropriate system architecture. If the
system is not correctly built, there is a high chance that the company will face data management
problems in the future.
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Solution for challenge: difficult to work and communicate between two companies

Communication is not an easy task. The communication challenge is noticeable in the companies
background also. The companies that focus on their main activity and uses offshoring services are
pushed to communicate with the third-party companies and communicate their desired requirements.
The relationship between the companies became client and provider. The communication between
the client and the seller (in this case provider) is complicated from the previously researched data. A
similar process can be applied in this communication too.

M1 company mentioned that they depend on the government institutions' regulations.
Communication with them is crucial. All the products and services are created according to the
regulations. The discussion between the government and institutions should be introduced if needed.

“Depending on the regulation, you choose the product or service you want to introduce and then see
what challenges await you on the regulatory side. This is one of those challenges from the regulatory
environment and you checking do you meet their requirements ” — M1

M2 company faces the communication challenge between two companies, but it is more concentrated
on the solutions. They are applying self-control checks to validate the gathered data. The other
company is listened to and asked questions to ensure they are on the same page.

“We do, self-control, listen, describe how we understood and checked with the client, whether we
understood the task correctly. ” — M2

M3 company faced communication challenges when the developers had too many responsibilities.
The developers were responsible for creating the product on various platforms, communicating with
the customers, and sketching the designs. M3 company emphasized that the difficulty was to gather
their requirements. They lacked time, and it could be the factor that might affect the communication.

Communication is an essential part of the business to success. Communication between companies
is as challenging as communication with customers. The factors of gathering clients* needs apply
here too. The companies are trying to validate the collected requirements by asking open questions,
introducing self-checks. The companies have to have a person devoted to communicating between
the two or more companies. The M3 example has shown the example of adding to multiple
responsibilities from coding to requirements gathering and design sketching.

“We were two Android programmers and one back-end programmer. The guide for Android
programmers said well, you made the app on the Android platform, now do it on iOS. And of course,
we needed to learn that technology and as a resul¢, we didn 't do the job as well as a specialized iOS
programmer would have done. Well we couldn’t specialize in one area. We had to cover many areas
including testing, design and communication with customers. Very little time was devoted to
programming, as it was necessary to communicate with customers, refine their requirements,
communicate how the program works. In other words, a lot of responsibilities. “ — M3

The employees should be specified, and experts in their fields and the responsibilities should be
evaluated. Too high responsibilities can cause the employees' burnout what would damage the health
of the person and overall productivity.
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4.2. Discussion

Technology-push and market-pull companies are facing the similar challenges, but they are expressed
in different strengths. The empirical research has provided two not discussed challenges in the theory.
Lack of knowledge and communication and collaboration. The empirical research suggest to solve
the lack of knowledge by employing the specialist where the knowledge gap is and to specialize the
employees to more narrow specializations. For communication and collaboration it is recommended
to involve only the required persons in the meetings. In the research there was not found any new
challenges for the market-pull approach. The research suggested only new solutions: like age
differentiation and differentiation by the factors and the environment the customers grow in. Based
on the both approaches it is recommended to implement the Agile methodology to extract the
customers’ needs and adapt to the changes easier.

Table 8 sums up all the challenges collected in the theory section and in empirical research. The table
consists of challenges and theoretical and empirical solutions. Some companies did not had the
challenge in the theoretical or empirical part, so it is market with dashes ---

Table 8 Results of the empirical research

Approach to product development

Technology Push

Category Challenges Theoretical Solutions Empirical solutions

Have at least a few
alternative
solutions

e Employ technical
team leads (TTL)

e Include TTLsin
the meetings

Technological uncertainty Not able to predict and .
manage technological

feasibility barriers

Employ technical
team lead

Time to market

Not able to estimate
product launch date
accurately

Introducing time
planning activities
Implementing
Agile method

Implementing self-
organized groups
from Agile
Evaluate the
current market
situation and the
company’s
position (leader or
follower)

Implementing
Agile method

Intellectual property

management

Not able to protect
intellectual property

Implementing
patenting

Implementing
copyrights

Implementing
licensing

Intellectual
agreement

Not able to extract actual .
needs of the customer

Market research Involve the e Implement Agile

customer method
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e Implementing the
Agile method

Commercialization

Not able to successfully
commercialize the product
to the market

e Conduct market
research

e Increase the focus
on the customers’
needs

e Fast exploitation

Collaborate with
government
institutions for
funding

Seek for great
reviews of the
customers

Implement startup
method to gain
flexibility

Management of large
amounts of data

Not able to manage large
amounts of data necessary
for efficient system
performance

o Employ big data
specialists

e Improve IT
infrastructure

Implement cloud
solutions

Improve software
algorithm

Ensuring privacy and
security of the data

Inability to ensure privacy
and security of the data
from hackers and data
breaches

e Educate the
employees

e Implement
constant security
checks

e Encourage
anonymization of

data
e  Secure the network
e  Buy ethical

hackers system’s
vulnerabilities
check service

Anonymize data

Implement
“Cloudflare”
security

Need for change in
customer behavior

Companies are not able to
change customer’s behavior
or are facing difficulties

e Educate and
involve the
customer to use
the new product

Creating user
friendly interface

Lack of knowledge

Lack of knowledge

Employ specialists
where the
knowledge gap is

Enroll to
university modules

Specialize in the
specific field

Communication and
collaboration

Improper communication
and collaboration

Invite only
required people in
the meetings
Install
communication
and collaboration
applications for
internal
communication
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Market Pull

Category

Challenges

Theoretical Solutions

Market research

Not able to extract the
actual needs of the
customers

e  Strengthen
communication

e Include customers*
insights in the
product
development
process

e Interview experts
in that field
(Person who quite
close to your
market)

e Implement
questionnaires and
pools.

Implement agile
methodology

Inability to meet frequently
changing customers’ needs

o Implement Agile
methodology

o Employ Agile
professional

Encourage
openness with the
client

Ensure that the
customer
expectation is
realistic

Marketing

The company is trying to
target a too broad market

e  Customer
segmentation.

e  Selecting the right
customer segment

Differentiate
customers by age
groups

Differentiate
customers by the
environment and
the situation they
grow up

Research and development

Failing to focus on the idea
with high potential

e Evaluate an idea
using four
categories

e Evaluate the
situation in the
market

e  SWOT analysis

e  Porter’s five model

Implement Agile
methodology

Seek for Minimum
viable product
(MVP)

The most expressed challenges in technology-push companies are data processing and their
distribution, commercialization, lack of knowledge and challenges related to the customer
(communication, expressing the needs). The technology-push companies tends to have difficulties
with the funding compared to market-pull companies. The companies are struggling with the deficit
of money because the companies are constantly researching the fields and trying to solve problems
that have never been solved.

The most expressed challenges in market-pull companies are the challenges related to the customers
(communication, extracting their needs, adapting the product for different age groups), data storage
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and distribution problem, work and communication between two companies, and data processing and
distribution challenges. Market pull companies are facing the system scalability more than technology
push. It is caused by technological factor. Technology-push companies tend to have more scalable
and robust applications compared to market pull.

Both technology-push and market-pull companies are facing IT challenges. The IT challenges are
related with data processing and storing, the data privacy and security. The technology-push
companies are facing data processing challenge more frequently compared with the market-pull. But
market-pull also faces the processing challenge, but it is in 4 place while in technology push in the
second place. The respondents use various solutions to store and process the data. The most common
solution is using cloud services like ,,Google Cloud®. The companies can improve their algorithm and
to classify the data to reduce the occupying space. The rapid growth of the number of 10T and other
IT devices generates massive amounts of data, which must be processed and stored appropriately.
The companies should employ the big data specialists to help to analyze the data and transfer the
system to the cloud or make it more scalable.

The technology-push companies have faced the communication challenge in the teams and between
the other companies. T1 company uses ,Jira“ application to manage ant track the priorities and
progress in the ,,Kanban* boards. The tasks are split to the different “Kanban” board queues (like
“Backlog” (the list of all brainstormed functionality to the product), “To do”, “Development”,

“Testing”, “Deployment” and “Done”. The yellow sticky note represents the formulated task. The
team lead, and the team members are always able to be on the same page and track the changes.

Teamhood.com emphasizes the benefits of the Kanban board (Teamhood.com, 2020). It helps to save
time; when the task is moved to the other stage or completed, all related persons are informed
automatically. The creation of a virtual task takes seconds compared with the physical on the real
board. Kanban board helps manage the remote teams that are trending in the current moment on the
COVID-19 pandemic. The manager can assign tasks for specific persons and monitor the progress.
This board is accessible 24/7, so no matter what, managers can check the board and track the changes.
Also, it comes with beneficial functions like context. Workers can add comments, documents,
descriptions to the task, so nothing gets lost. Most of the Kanban providers offer prioritizing task
options and integrations with other platforms. It is a great tool, and it can be event used for free with
essential functionality. Tools like “Kanban” boards are helping not only in communication, but their
primary focus is planning, so the benefits in the planning is also noticeable.

Both technology-push and market-pull approaches faces the product development challenges with
customers and extracting their needs. The theory has suggested several models to solve it. The
clarification can be accomplished in the new product development where Figure 3 or Figure 4 can be
used to narrow customers’ needs to more precise and company goals oriented objective. The company
also can use the common solution in the IT industry — Agile methodology. The Agile methodology
(Figure 11) has a constant loop of 6 steps. Every time the requirements are collected. The
requirements are the formal form of the customer’s needs.
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Conclusions and recommendations

1. The problem analysis of the fast-changing and demanding ICT sector of has revealed the
challenges companies face in product development when applying tech push or market pull
approaches. The growth of the number of devices connected to the internet increase the
amounts of generated data that needs to be processed and stored. It causes data processing and
data storing challenges for both business orientations. ICT companies are frequently facing
security and privacy challenges. In this digital age, security and privacy are the top values in
the digital world.

2. Analysis of the scientific literature distinguished the challenges of the companies that applied
technology-push and market-pull approaches. Technology-push companies face challenges in
the product development such as intellectual property, how to sustain the intellectual property;
product launch date estimation; having difficulties to overcome technological feasibility
barriers; extracting actual needs of the customers; having difficulties in product
commercialization; having difficulties educating and involving the customers to use a newly
created product; managing and processing large amounts of data; ensuring privacy and
security of the data. The market-pull companies are facing challenges like targeting the right
customers’ segment; evaluating the idea potential; communicating with the customers and
extracting their needs; frequently changing customers’ needs. The market-pull companies face
also some technology push problems (data management challenges) but at the same time have
a more significant impact on the customers, the frequent change of their needs, market
research, and ensuring the validity of the research, by selecting the approved data. These all
challenges as an effect on an overall product development. Most of the ICT companies related
problems could be solved by implementing Agile method in the company that applied
technology-push or market-pull approach.

3. The qualitative approach was selected for empirical research in order to identify the key
barriers in both approaches and how those barriers / challenges could be overcome by
applying appropriate management practices. The respondents were interviewed with semi-
structured interviews. 7 experts of the field were interviewer: 4 representatives of companies
that applied technology-push approach to product development and 3 representatives of the
companies that applied market-pull approach. The interview questions were developed based
on the theoretical analysis it was structured in the 3 parts. The interviews were anonymous.
The interviews were recorded, then transcribed, and analyzed with MAXQDA software.

4. The recommendations of combined theoretical and empirical results are:

a. The companies that are facing challenges related to the data management and storage
should implement cloud solutions. Cloud solutions are easily scalable and can be
expanded on demand. Also, the developers should create extensible system
architecture, for easier implementation of new features and develop the algorithm.

b. The companies what are facing difficulties with customers’ needs extraction and
frequent change of them; difficulties with planning should implement the Agile
method in the company. The companies that implemented Agile methodology more
easily deal with changing requirements and customers’ needs. The small iterations of
6 steps helps to gather the requirements or react on their change and overall delivery
the high-quality software.

c. The companies facing technological barriers in product development should consider
employing technical team lead in include it in the meetings.
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The companies struggling with the launch time should consider what position do they
take. Are they the market leader or the follower. The followers should launch the
product later compared to the market leader position.

The companies who do not have implemented any segmentation should consider about
the segmentation implementation and defining the target audience. The segmentation
by the customer age and the factors they grow in could be used for more accurate
segmentation.

The companies facing communication and collaboration challenges should install in
the company the communication and collaboration platforms to enhance the
communication. The company should include only necessary people in the meetings,
to reduce the distractions and increase the focus.

The companies facing inability to sustain intellectual property should consider
implementing patenting, copyrights, licensing.

The companies that are not able to successfully commercialize the product to the
market should collaborate with the government institutions to get funding, seek for
great reviews of the customers, implement startup business model to gain more
flexibility.
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Appendices

Appendix 1. Technology-push interview No. 1

Interviu data
Interviu trukmé

Lukas: Ka siuo metu darote ?
Apklausiamas asmuo: Siuo metu esu komandos vadovas IT jmonéje

Lukas: Papasakokite apie savo produktg.

Apklausiamas asmuo: Produktas prie kurio dirbame yra jrankis skirtas valdyti prieigg prie
interneto puslapiy, panasu j "parental control”, kai gali uzdéti limitus, kuriy puslapiy vartotojas
negali pasiekti, pvz. vaikai. Tévai gali matyti, kiek laiko vaikas praleido, kokioje nors programéléje
ar tinklalapyje. Gali valdyti kiek laiko gali ten biiti.

Lukas: Su kokiais isstukiais susiduriate vystydami §j produkta ? Ir galbtit kazkokius sprendimus
taikote?

Apklausiamas asmuo: Vienas i§ didZiausiy i§$tkiy apskritai yra gaminimas to ko dar néra rinkoje,
kai néra atskaitos tasko. Vadinkim tokia inovacijos problema, kur reikia kurti inovacijas. Tai yra
toks i8stkis, taciau jis yra geras isstukis. Kai zmoniy paklausi, kartais gali pasakyti, kad tavo idéja

TV —

nejmano jgyvendinimas.

Toks Kitas tarp komandiné komunikacija arba kolaboracija yra sunkus dalykas ypa¢ kai daug
komponenty jeina j viso to projekto jgyvendinima. Kiekvienos komandos stiliai yra skirtingi,
skirtingos atsakomybés tai viskg sukordinuoti, optimizuoti, kad optimaliai veikty tiek sprintali, tiek
produkto "delivery" yra gan didelis isstkis.

Toliau isstkiai, tai tiesiog problemy sprendimai, "kylanciy gaisry gesinimai® (Sypteli).Viskas
atsiremia j planavimg ir komunikacijg atsiremia. Arba gerai arba blogai suplanuotas darbas. Kai
gera koordinacija tada lengva ir nenumatytas problemas spresti ir “deliverint” produkta laiku. Nes
pas mus vélavimy buvo anks¢iau nemazai

Vv —

modelj naudojate ar kazkokj esamg naudojate ?

Apklausiamas asmuo: Mes tg baisigja faze jau praéjome. Kazkokios tai "Sidabrinés" kulkos
nebuvo, tiesiog atsirado daugiau vertybiy, kurias pradéjome puoseléti. Vienas i$ dalyky tai "ne-
overpromissint™ klientui niekada, geriau "overdeliverint" negu "overpromisint™. Tai Sitai jteigém
savo komandai. Expectation'y managementas.

Antras dalykas tai atsakingiau nutiesti komunikacijy kanalai tarp komandy, nes yra du dalykai: arba
per daug zmoniy pakvieti j susirinkima, i§ kuriy pusé pasyviai klausosi ir jokios naudos néra, arba
tu jtrauki tik kelius Zzmones, kuriy tikrai reikia tam susirinkime. Darby planavimas jtraukiant
asmenis, kuriy tikrai reikia ir toks atsakingas planavimas (pozitiris).

Lukas: O kiek komandy jts turite ?
Apklausiamas asmuo: prie mano "feature”, yra developeriy komanda, firmware komanda, delivery
komanda ir laboratorijy komanda. Na, 4 komandos maziausiai.

Lukas: Galbut naudojate kazkokias tai taikomgsias programas ar kitas priemones komunikacijai ?
Ypac siuo metu, kai yra karantinas
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Apklausiamas asmuo: Kazko naujo per karanting i§ komunikacijos programy nejsidiegéme.
Naudojame "Slack", "Microsoft Teams", o toliau naudojame biliety valdymo
sistemg "Jira", "Confluence". Tai yra pagrindiniai tools'ai daugiau nieko ypatingo neturime.

Lukas: Kg darote tokiu atveju, jei kg nors nusimatote padaryti ir neiseina jgyvendinti ? Galbat
turite kazkokj atsarginj plang ?

Apklausiamas asmuo: Atsarginio kelio dazniausiai neturime, bet ¢ia vél atsiremia j tai t.y.
neprizadéti to ko neiseina jgyvendinti, kartu su tuo ateina atvirumas su klientu. Vadinkime, kai jie
kazko papras$o ir tu uztikrintai atsakai, kad taip viskas bus (jgyvendinta) arba jei tu nesi uztikrintas,
tal pasakai, na pirma reikia pasizitréti ir neprizadi. Taip ir iSvengiame to tokio "nedeliverinimo",
kai tu neprisizadi kazko, kiek jmanoma, zinoma. DaZniausiai plano B nelabai buina. Na bent jau
mano komandoj darbo specifika ne tokia, kad mes turime kazkam kazka pristatyti tg paciag diena.
Pas mus nekritiniai "delivery", jei nesuspésim, mums niekas per galvg tikrai neduos, mums tik
svarbu pranesti, kad nusikelia j kitg savaite tarkim. Mes uzsitarnavom pasitikéjima, nes galim
pavéluoti, galim nesuspéti, svarbu atvirai pasakyti ir nebepyksta.

Lukas: Kokia daro jusy komanda ?

Apklausiamas asmuo: Miisy komanda yra pagrinde susifokusavusi j analitikg ir inovacijas. Mes
developeriams pasakome kaip tai turéty atrodyti, tada jie suprogramuoja. Idéja ir funkcionalumas
pirmiausiai kyla i§ maisy pusés.

Lukas: I$ kur kyla idéjos ?

Apklausiamas asmuo: Idéjos kyla ne visada i§ musy, kartais jos ateina i§ projekty vadovy. Pro mus
praeina pati pirma iteracija. Uzregistruoja, kazkokig idéja, tai mes turime "research* padaryti, kaip
galima padaryti tg ir ta, kad klientas galbat tai pirkty. Laboratorijose jsivertiname ko turime, ko
neturime ir kg reikty turéti. Po to daug komandy jjungia j bendrg darba.

Lukas: Kaip apsaugote savo intelektiné nuosavybe ?

Apklausiamas asmuo: Vienas i$ ty isstukiy, kaip paskatinti darbuotojus ar komandos narius,
aplikuoti patentams. Intelektiné nuosavybé saugoma patentais. Taciau yra gan nemazas darbas
pasiruosti patento pateikimui. Nemazai, dokumentacijos, "followup'o”, ir apskritai laiko trunka, tai

sunku paskatinti. Daznai darbuotojams tai skamba bauginanciai.

Tai sprendziame turédami jmonéje atsakingus zmones biitent dél intelektinés nuosavybés, kurie
viska pataria, identifikuoja ar tavo idéja yra tinkama bandyti aplikuoti patentuoti. Ir zinoma padeda
su dokumentacija.

Lukas: Ar jie yra teisininkai ?

Apklausiamas asmuo: Nezinau ar jie tiksliai teisininkai. As nezinau tiksliai titulo. Jie pateikia
praSymus j patenty ofisus. Na o, teisininkai kazkuriame zingsnyje perzitiri ar visi dokumentai yra
tvarkoje.

Lukas: Ar kyla privatumo isstikiai? Kaip suprantu jiisy produktas glaudziai susijes Su privaciais
duomenimis.

Apklausiamas asmuo: Taip kyla. Tai labiau persikelia ant musy klienty, kurie sitilo paslauga
galutiniams klientams. Tai biitent tas tarpininkas surenka sutikimus, kad jie sutinka jo teikiama
privatumo politika. Mes vadovaujamés visy valstybiy, kuriose esame jstatymais. Mes turime
anonimizuoti duomenis, jei darome kokj tyrima, bei pas mus nuolat daromi auditai ir atitinkame
ISO standartus.

Lukas: Ar kyla saugumo issakiai ?
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Apklausiamas asmuo: Miisy viena i§ pagrindiniy paslaugy yra uztikrinti Zmoniy sauguma ir
privatumg internete. Turime jvairiy funkcijy, kurios gali blokuoti kenkéjiskus puslapius, tuo paciu
turime ir funkcionaluma t.y. blokatoriy jvairiems duomeny rinktuvams. Na yra didelis spektras kg
teikiame. Yra nes visas saugumo padalinys. Atitinkame ISO standartus ir jy laikomés. O i§
development'o pusés yra daromi pastovas vulnerability skenavimai, samdomos jmonés testuoti
mus.

Lukas: Ar jums kyla duomeny saugojimo ir paskirstymo problemos ?
Apklausiamas asmuo: Kyla. Dél didelio jrenginiy kiekio, bei didelio duomeny kiekio. Turim
problema labiau is scalability.

Lukas: Galbut kyla problemy dél naSumo ?

Apklausiamas asmuo: Na dél nasumo problemy tikrai nekyla, ta¢iau kyla dél kainos. Kai reikia
apdoroti didelius kiekius duomeny. Galime apdoroti per Cloud serverius terabaitus duomeny per
dieng, taciau tai yra labai brangu. Na kainos ir kiekio problema gaunasi (scalabiity).

Lukas: Ar susiduriate su komercializacijos problema?

Apklausiamas asmuo: Hmm, kaip tik manau, kad miisy sékmé pro ¢ia net atéjo. Misy jmoné
uzdominavo tg sritj. Tai labai greitai iSsaugome i$ startuolio j korporacijg. Problema galbit yra
tame, kad nebeturim likusiy dideliy zaidéjy. Misy i$$tkis dabar yra islikti ant virSaus ( uzimti
didele rinkos dalj). Siuo metu nepamenu procentais, kokia rinkos dalj uzimame tagiau ji yra labai
didel¢ ir yra lik¢ tik mazesni konkurentai.

Lukas: Kaip jums pavyko uzimti tokia didelg rinkos dalj? Galbtt pavyko per kazkokias paslaugas,
funkcionaluma, marketinga ar galbut daugiau niekas neteiké tokios paslaugos ?

Apklausiamas asmuo: Manau tuo metu niekas neteiké tokios paslaugos. Tuo metu dar buvo
startuolis, dél to buvome labai lankstiis palyginti su korporacijomis. Tokio "agility" turéjome,
greitai daryti dalykus. Didelé jmoné létai juda, 0 mes buvome mazi, greitai prisitaikéme prie
kliento.

Mes stipriai dirbome, kad gautume geriausius klienty atsiliepimus. Teikéme "extra-ordinary"
klienty aptarnavimag. Taip vystydami projekta gaudavome gery atsiliepimy jvairiose platformose,
kad mums padéjo iskilti. Gavome labai gerus "Amazon" atsiliepimus, tai Sita metodika buvo viena
i§ key selling points, t.y. kad klienty feedbackas geras apie mus. Bei uztikrindavome sauguma, kad
ypac aktualu dabar visokie "data breach'ai”, mtisy produktas leisdavo to iSvengti. Saugumo
klausimas tapdavo vis aktualesnis ir aktualesnis, ka miisy kompanija dabar ir teikia.

SV —

Apklausiamas asmuo: Su klientais problemy kyla, nes jie néra pakankamai edukuoti apie produkta
kurj jiems sitlome. Na bent man buvo tokia problema, kad buvo keliami reikalavimai, kurie
akivaizdziai biidavo nevertingi ir ta prasme reikalaudavo daug pastangy ir biidavo abejotinos
vertés. Cia atsirasdavo kliento edukavimas, kas tai per produktas, kaip jis veikia, na labiau perteikti
savo vizijg klientui. Cia atsiveria j atvirumq ir edukacijg. Cia priklauso ar klientas kreipia démes;j j
tave. Taip pat priklauso ar su tavim bendrauja jmonés zemiausios grandies darbuotojas ir derinasi su
tavimi ir apie integracija sprendzia ar, zinai, yra atskirai sukurta komanda is kliento pusés, kuri
dirbs su butent dirbs ant integracijos su profesionaliais darbuotojais ir zinanciais ka jie daro.
Atsiranda dviejy jmoniy bendro produkto vedimas, t.y. gan sunkus darbas.

Lukas: Ar daug pastangy reikalauja kliento apmokymas naudotis jusy produktu ?
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Apklausiamas asmuo: Nemazai, na tai pastovus darbas t.y. tu kazka naujo sukuri ar nori padaryti.
Kartais issiskiria pozitriai tarp kliento ir jmonés, jie galvoja, kad tas patobulinimas yra
nereikalingas, tad turi klienta jtikinti, kad tas patobulinimas yra naudingas. Turi aiSkiai paaiskinti,
kas bus jei nedaryti ir kas bus jei padarysi, edukuoti, kaip veikia tas funkcionalumas, kaip jj testuoti.
Visame sitame reikia dalyvauti kartu su klientu. Man teko ir biiti 1.5 ménesio komandiruotéje
butent tai edukacijai. Gyvai bendrauti su klienty komandomis, gyvai spresti problemas, juos
apmokyti.

Lukas: Galbut susiduriate su rinkos nepastovimu?

Apklausiamas asmuo: Pas mus rinka gan pastovi. Na pernai gal kai atéjo COVID-19 sustabdé
visus projektus, nes nezinojo kas bus, kas ¢ia keisis rinkoje. Taciau Kai i$siaiskino visus rodiklius su
COVID, viskas vél stojo i savo vézias. Kazkokiy nepastovumo nebuvo. Mums tenka dirbti su
dideliais zaidéjais rinkoje, o jie ganétinai pastovis, tai pastovumas atsiranda ir pas mus.

Lukas: Galbut turite pasidalinti i§ kasdieninés veiklos ?

Apklausiamas asmuo: Hmm. Manau vienas toks geras dalykas, kuris man patinka. Kartais jjungti
ir savo darbuotojus j corporate meetingus, kad pamatyty ka reikia daryti vadovui, su kokiais
i88tkiais jam tenka susidurti, nes dauguma galvoja, ka veikia tie vadovai, atrodo, kad nieko
neveikia, visg dieng chillina, bet kas verda backgrounde nezino. Vadovui reikia nufiltruoti tg visa
chama vykstantj uz dury, prioretizavima ir kovojima dél laiko, resursy , dél pinigy. Tai tokia
nepamatyta vadovo darbo pusé.

83



Appendix 2. Technology-push interview No. 2

Lukas: Papasakokite apie savo kuriamg produkta

Apklausiamas asmuo: Miisy sprendziama problema yra nevalingi judesiai. Zmonés negali atlikti
tiksliy uzduociy dél to kad jiems pasireiskia nevalingi judesiai ir jie trukdo gyventi zmogui. Misy
idéja yra sukurti kostiuma, kuris pasitelkiant jvairius sensorius nustatyty nevalingus judesius ir juos
sustabdyty. Tam buty pasitelkiamas dirbtinis intelektas.

Lukas: Kokie i$stkiai kyla vystant, tokj inovatyvy produktg ?

Apklausiamas asmuo: Kyla, kyla, tikrai kyla ty i$stikiy. Pagrindiné problema su kuria susiduriame
yra bitini jvairts bioetikos leidimai, kad galétuméme Kurti ir vystyti produkta. Todél pats kiirimo
procesas ganétinai uzsitgsia. Kadangi visa miisy komanda yra i$ technologinés pakraipos, kartais
tenka susidurti mes neturime medicininiy Ziniy, know-how. Mes tg sprendziame konsultuodamiesi
su medikais. Mes kol kas nematote prasmés pasikviesti mediko, kadangi siuvo metu jau vyksta
medicininiai bandymai.

Pasikvietus medika j komandg know-how problema sumazéty arba visai iSnykty.

VW —

VW —

klasifikuoti. Kadangi zmogaus judesiy yra labai daug, batent todél dél to kyla problema kaip
smulkiai mes norime juos i$analizuoti. Tai dél to kyla duomeny apdorojimo problema ir jy
paskirstymas.

Lukas: Ar jrenginys saugo duomenis savyje ar kazkur Kitur, galbat internete?

Apklausiamas asmuo: Jis duomenis saugoty viduje. Jei jrenginius bty visg laika prijungtas prie
interneto tada bty prasmé pagalvoti apie jy saugojimag internete, tac¢iau $iuo metu viskas saugoma
valdiklyje.

Lukas: Technologijos keiciasi labai greitai. Kaip apsaugote savo intelekting nuosavybe ?
Apklausiamas asmuo: Po konsultacijos su intelektinés nuosavybés specialistais yra planas ateityje
patentuoti patj dirbtinio intelekto modelj, bet ne patj gydymo metoda. Pats gydymo metodas yra
néra naujas.

Lukas: Galbut susiduriate su kokiais privatumo issukiais ?

Apklausiamas asmuo: Bendraujant su ziniasklaida kyla klausimas, kiek verta atskleisti
informacijos apie patj produkta. Pacia prototipo esmé. Kuriant produkta norétysi, kad ta intelektiné
nuosavybé likty nepastebéta.

Lukas: Na taip, kaip suprantu intelektiné nuosavybé yra pats didziausias turtas startuolyje
Apklausiamas asmuo: Na,taip

SV —

kad Sioje vietoje saugumas yra labai svarbus.

Apklausiamas asmuo: Kiek yra zinoma ta pastovi elektros srové Zmogy vargina, per laika prie jos
pripranta ir pradeda nebereaguoti. Nebevyksta susitraukimai nuo tam tikros elektros srovés. Pati
didziausia problema yra nuspresti kiek zmogui galima naudotis jrenginiu per dieng. Mes stengiamés
padéti zmogui, 0 ne pakenkti. Srové yra ribojama, tai neturéty sukelti saugumo problemy.

Lukas: Kokiame etape yra sis projektas?
Apklausiamas asmuo: Sis projektas yra startuolio etape
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Lukas: Ar susiduriate su komercializacijos problema ar $i§ produktas dar néra parduodamas ?
Apklausiamas asmuo: Kolkas jis néra parduodamas, ta¢iau, a§ matau, kad grei¢iausiai bus
susiduriama su pardavimu problema, biitent i§ kiekio numatymo pusés. Produkto kaina numatoma
didel¢, tai buty daugmaz 5000€ uz vienetg tai automatiskai norisi daryti prielaida, kai kurie zmonés
negalés nusipirkti jo dél tos kainos. Mes dél sio klausimo planuojame kreiptis j ligoniy kasas, kad
jos skirty finansavimg. Ateityje jzvelgiu galimas biurokratines problemas bendradarbiaujant su
valstybinémis jstaigomis, nes su jomis néra labai lengva susikalbéti.

Lukas: Galbut jiisy programuotojai susiduria su technologinio jgyvendinimo problemomis?
Apklausiamas asmuo: Programuotojai su technologinio jgyvendinimo problemomis nesusiduria,
nes as pats esu vienas is ty programuotojy, tai kol kas néra problemy. Vélgi mes susiduriame su
duomeny Klasifikacijos problema (duomeny apdorojimo), o i problema tiesiogiai jtakoja pacia
dirbtinio intelekto architektiirg.

Lukas: Ar tiriate klienty poreikius ?
Apklausiamas asmuo: Klienty poreikiai mazdaug islicka stabilis, kad faktiskai tos ligos su
kuriomis mes susiduriame néra su tokiomis optimistinémis prognozémis, tai faktiskai nesikeicia.

Lukas: Koks yra jiisy rinkos dydis ? Ar jis mazdaug apibréztas ?

Apklausiamas asmuo: Lietuvoje cerebriniu paralyziumi serga apie 15 tiikstan¢iy asmeny ir dar
apie 20 tukstanc¢iy Parkinsono liga. Ir aisku nedidelé dalis dar serga Hantingtono liga. Tai faktiskai
viska sudéjus Lietuvoje gaunasi apie 35 tukstanc¢iy zmoniy rinka. Bet jeigu mes zitirétume j
pasauling ar Europos rinkg skaiciai yra zymiai didesni.

Lukas: Kaip planuojate laika? Kada bus paleidimas j rinkg ?

Apklausiamas asmuo: Mes faktiskai turime nusimate laika, kad per metus laiko nuo vasaros mes
padarysim jau pilnai veikiantj ir priartintg prie galutinés versijos prototipg. O paleidimg planuojame
nuo dar kity mety pradzioje.

Lukas: Kokia mazdaug yra R&D trukmé?

Apklausiamas asmuo: Faktiskai man bent jau atrodo, tyrimy trukmé salygojama Kiek patys
zmonés jdeda savo darbo. Kadangi mes esame studentai, mums ganétinai ilgai uztruko, nes reikia
skirti laiko ir studijoms. Grubiai iki jmonés jkiirimo buvo apie puse mety (Siuo metu jmoné veikia
2 ménesius, i§viso 7 ménesiai).

Lukas: Kaip suprantu tikriausiai tenka bendrauti su paciais medikais ir galbit kity sric¢iy
specialistais ir ar kyla issukiy bendraujant su jais ?

Apklausiamas asmuo: Taip. Kartais gaunasi diskomunikacija dél terminologijos, kadangi, kiek
man teko susidurti medicinoje yra labai griezta terminologija ir vienas Zodis gali pakeisti visg esmg.
Su gydytojais kildavo problemy kalbant apie kylancias problemas dél terminologijos, 0 norétysi
bendrauti mums ir jiems suprantama kalba. Dél tos priezasties buvau pasiémes, modulj apie
Zzmogaus anatomijg ir fiziologija, tai man padéjo susisnekéti su gydytojais ir suprasti jy
terminologija.
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Appendix 3. Technology-push interview No. 3

Lukas: Kuo uzsiima jtsy jmoné?
Apklausiamas asmuo: Miisy jmoné Kuria jvairius IT projektus, jvairiose platformose.

Lukas: Kokios yra komandos?

Apklausiamas asmuo: Komandos yra platforminés. Yra pardavimy zmonés, kurie yra atsakingi uz
pardavimus, komunikacija su klientais. Toliau programuotojai, projekty vadovali, testuotojai,
dizaineriai. Specialistai yra specializuoti savo technologijoje pavyzdziui tinklalapiuose, mobiliose
programélése, daugiaplatformése sistemos, back-end. Visur yra specializuoti zmonés.

Lukas: Su kokiais isstkiais susiduriate sioje jimongje?

Apklausiamas asmuo: Si jmoné uZzsiima outsourcinimo paslaugomis, t.y. teikia paslaugas kitoms
jmonéms. Tai sakyc¢iau vienas i§ pagrindiniy i$$ukiy yra darbas su Kitos jmonés Zmonémis, kai
jie ne visai Zino procesy, kai mes norime palaikyti tvarkg. Mes turime savo jmonés poziirj j tam
tikrus dalykus ir norime padaryti taip, kaip darome kituose projektuose, nes mes turime jau sukaupeg
patirties. Biina, tokiy komandy, kai mus prijungia, prie nedideliy komandy su vos keliais Zmonémis,
kurios neturi daug patirties, ir klientas nori, kad dirbtuméme pagal jy komanda, nors jy komanda
yra maza, nespecializuota ir viskg daro savaime. Biina taip, kad jie nori pataupyti ir sako nenorime
quality assurance, tegul programuotojai patestuoja ir t.t.. I ¢ia kyla pagrindiniai isstikiai: geras
susikalbéjimas su klientu ir issiaiskinimas, kodél reikia daryti taip, o ne kitaip, bet aisku klientas
moka pinigus ir vis tiek jis taria paskutinj zodj.

Lukas: Kaip suprantu, kai klientas $itokiu biidu nori sutaupyti, tai kencia ir kokybé?
Apklausiamas asmuo: Taip, taip. Ir aiSku dél to kencia ir pacios jmonés, kurj karé produkta
reputacija. Nes tie zmonés bando sutaupyti, 0 mes vis tiek turime padaryti, padaro blogy, misy
nerekomenduotiny sprendimy ir tada pavyzdziui jsikelia programéle i produkcija netestuota,
atsiranda klaidy ko pasekoje kené¢ia miisy kompanijos reputacija. Misy jmonés pozidiris yra atviras.
Galite paklausti miisy klienty rekomendacijy apie masy atliktus darbus. Klientali, tie kurie noréjo
sutaupyti, palieka blogus atsi liepimus "prastai ¢ia padaré", nors mes is tikro dél net nesame kalti.
Ta biina daZniausiai jy kalte.

Lukas: Ar galima atsisakyti tokiy klienty ar galbtt galima derétis, kad nenukentéty jiisy reputacija
ir Klientas baty patenkintas ?

Apklausiamas asmuo: Kadangi esu programuotojas, netenka tiesiogiai kalbétis su klientais taciau
pagal mano turimas Zinias, klientai ilgainiui pradeda taupyti. Mini, kad apkarpomas biudzetas ir
nebegalime tiek mokéti, tai mokame maziau. Atsisakome to ir to, ir galbiit bus pigiau. Biina, kad
atsisakome klienty, kurie ateina su nerealiais likesciais. Pavyzdziui biina atvejy, klientas sako as
turiu 2000€ ir noriu pilnai veikiancios sistemos, kur atlikty tam tikras funkcijas. Ir uz tuos 2000€
tikrai nieko nepadarysi

Lukas: Zitrint i§ kokio konteksto, ta¢iau mano manymu tie 2000€ gali bati ir vieno zmogaus alga.
Apklausiamas asmuo: Taip, taip. Tai gali bati vieno zmogaus alga ir suprantama per vieng ménesj
pilnai funkcionuojancios sistemos nepadarysi. Nebent su labai minimaliais reikalavimais, tac¢iau
realybé Kitokia, ir visi turi didziulj funkcionalumy backlog's. Tokiems klientams yra paaiskinama,
kad tas tiek kainuoja, tas tiek, ir biina, kad ir patys susipranta, arba btna ir taip, kad béga pas
konkurentus, kurie pasitlo pigiau, kur "junior'ai” darbg padaro tik tam kad veikty. Ir gan daznai
btina taip, kad jie sugrjzta ir galiausiai susimoka ta didesne suma, kad mes sutvarkytume.

Lukas: Ar kyla problemy analizuojant rinkg ? Identifikuojant savo klientg ?
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Apklausiamas asmuo: Miisy jmoné labiausiai orientuojasi j rekomendacijas. Mes padarome gerai
ir kokybiskai, klientai lieka patenkinti ir jie parekomenduoja mums kitiems. Ir kiek zinau, dauguma
musy klienty taip ir ateina. Bana, net ir taip, kad miisy klienty jmonéje auksStose pareigose dirbes
zmogus pereina j kita imone ir sako, kad mes dirbome su tokia jmone, man labai patiko kaip jie
kokybiskai dirba, tai mes ir Sioje jmonéje dirbsime su Jasy jmone. Ir tada misy jmoné jau turi du
Klientus, vien dél to, kad kazkuris vienas zmogus per¢jo | kitg jmong.

Lukas: Ar kyla isstkiy bendraujant su klientais? Kaip jie i$sisprendzia?

Apklausiamas asmuo: Klientai duoda reikalavimus ir eigoje reikalavimai pasikeicia i$ ¢ia kyla
nemazas i§Stkis. Tai aiSku dél to dirbame Agile metodu, kad parodytume jvairius demo. Padirbam
ir parodom, kas pasikeité ir tada klientai gali reaguoti i$ karto, jo jie is tikro nori. Gali patarti kg
daryti kitaip. Nuo to priklauso ir projekto kokybé¢, nes jeigu klientas yra labai nejsitraukes ir
atmestinai zidri, kg tu jam rodai kas kazkiek laiko. Ir tik pabaigus projekta rim¢iau pasiziari, kas
padaryta ir sako, kad ¢ia ne taip padaryta, o tada mes sakome, kad jis pries tai raséte, kad viskas
tinka. Jei klientas yra labai jsitraukes, tai jis ir gaus pilnai kokybiska produkta, kokio jis ir nori, bet
jei atmestinai zitrés, tada gali pasitaikyti ir taip, kad mes ne taip suprasime reikalavimus. Tai i$
esmés bandome spresti Agile metodu.

Lukas: Kaip iSgauti klienty poreikius, kad jie biity kuo maziau dviprasmiski?

Apklausiamas asmuo: Pirmiausiai viskas prasideda wireframe stadijoje, kurioje yra nubraizoma
sgsaja, sudéliojami elementai. Po to seka dizaino fazé, kai wireframe jgauna spalvas ir stiliy. Per
Siuos zingsnius yra iSsigryninama labai daug dalyky. Po $iy darby programuotojai gali
susiprojektuoti viska i§ savo pusés ir Kibti j darbus. Dar kartg pabrésiu, kad kliento jsitraukimas yra
labai svarbus, nes kilus klausimams galime is kart jy tiesiogiai paklausti ir atitinkamai reaguoti. I$
pradziy tikrai sunku pastebéti visus neatitikimus, tad kad viskas vykty grei¢iau ir sklandziau Kliento
jsitraukimas yra labai svarbus.

Lukas: Kiek trunka R&D procesas, jei pas jus projektas pradedamas nuo nulio ?

Apklausiamas asmuo: Kiekviena misy platforminé komanda turi savo technical team lead's, kuris
atsakingas uz visg platforma. Jis yra dares kazkg panasSus, jis gali spéjimo buty pasakyti
prognozuojama laika (estimate) t.y. kiek tai gali trukti. Zinoma, tiksliai pasakyti negali, tadiau
intervalais. Technical team lead jvertina racionaluma visy jo reikalavimy, kaip kas gali biiti
iSspresta. Jei eis per kelias platformas visu ty platformy team lead'ai susitenka ir perzitiri. Visas
kliento atéjimas iki projekto pasirasymo gali trukti labai ilgai net gal iki mety ar dviejy. Biina tokiy
atveju, kai klientui visko reikia labai greitai, tai yra gan blogas Zenklas. Siuo atveju klientas noréjo
per pandemijg noréjo modernizuoti savo elektroning parduotuve. Jie greitai pateiké, ko jiems reikia,
ju projektas buvo patvirtintas vos per keleta savaiciy. Tada per ménesj buvo sukurta programiné
jranga. Tai buvo vienas i$ grei¢iausiy miusy paleisty projekty.

Vv —

Apklausiamas asmuo: Na gan problematiSka biina, kai klientas ateina jau su savo serveriais, ir jie
luzta. Dél to miisy programiné jranga atrodo ne tokia stabili nors problema buvo jy serveriuose.
Mes buvome labai glaudziai susije Su jy serveriais. D¢l to kentéjo ir miisy vardas.

Vv —

Apklausiamas asmuo: Tai atsitinka labai retai, nes pries tai viskg biina jvertings technical team
lead. Jie jau turi patirtj ir Zinias, jei reikia pasitaria su kitais kolegomis.

Lukas: Kaip planuojate laikg ? Galbuit naudojate kazkokias tai diagramas, nusistatyti produkto
paleidimo laikui ?
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Apklausiamas asmuo: Mes labai retai naudojame kazkokias diagramas, nu bent jau prie mano
dirbty projekty. Kartais buina kokia GANTT diagrama, taciau j néra skiriamas didziulis démesys.
Kadangi dirbame su Agile metodu, dazniausiai sistema yra parodoma klientui ir klientas jvertina:
pvz. prie Sito dar reikéty padirbéti, bet Sitas jau gerai arba 000 viskas gerai, galime judéti toliau. Tai
priklauso ar reikia kazka keisti ar nereikia. Tai gan gerai veikia, kai Klientai turi besikei¢ianc¢iy
reikalavimy, 0 jie visada jy turi. Niekada negali tiksliai nustatyti laiko (estimate), net negali is tikro
ir uzsimesti laiko, nes tada biina tie prognozavimo paradoksai (estimate paradox), kad jei uzsimesi
laiko, tai projektas issites tiek laiko, bet ir tikrai nesibaigs anksc¢iau, nes zmonés sugalvos kam
iSnaudoti tg laikg, pavyzdziui patobulinti vieng dalyka ar kitg. Geriau papildomai neuzdéti
papildomai laiko. Mes naudojame MVP - minimum viable product. Mes j ji orientuojamés, bandom
padaryti kuo greiciau ir tada isleidziame veikianti produkta, tada papildome dar kazkg ko nori
Klientas ir tada vél isleidziame.

Lukas: Ar dél jusy produkto turi keistis kliento elgsena ?

Apklausiamas asmuo: Hmm, Klientai turi daug alternatyvy. Tai jie gali rinktis arba mus arba
alternatyva. Kad klientas btity patenkintas, mes turi jvairiy specialisty su jvairia patirtimi, kuri
padeda, numatyti galimus kliento likesc¢ius. Tai padeda padaryti produkta, kuris buty patogus
Klientui, viskas buty aisku, sgsaja neperkrauta.

Lukas: Kaip apsaugote savo intelekting nuosavybe?

Apklausiamas asmuo: Naudojame konfidencialumo sutartis, su klientais sudaromos sutartys.
Kodas atitenka klientu, tai automatiskai jis ir yra intelektinés nuosavybés savininkas. Darbuotojai
negali dalintis kodu, nei jo fragmentais be kliento sutikimo.

VW —

Apklausiamas asmuo: Tai priklauso nuo projekto tipo. Kai kuriuose reikia nuasmeninti duomenis,
papildomai apdoroti, pries kazka darant.

Vv —

Apklausiamas asmuo: Norint apsaugoti sistemas nuo isorés grésmiy mes naudojame VPN.
Duomenys yra Sifruojami, Sifruojamos duomeny bazés. Naudojame HTTPS protokolg. Turime
saugumo komanda, kuri riipinasi Siuo klausimu.

Lukas: Ar susiduriate su duomeny paskirstymo problema?
Apklausiamas asmuo: Na tai priklauso nuo kliento. Duomenis jis gali saugoti pats arba galime tuo

SV —

susitvarko.

Lukas: Ar susiduriate su dideliy duomeny kiekiy apdorojimo problema ?

Apklausiamas asmuo: Taip $i problema yra aktuali. Misy programuotojai nuolatos optimizuoja
programinj koda, kad jis reikalauty maziau skaic¢iavimy ir efektyviai apdoroty duomenis, bei
zinoma parenkami atitinkami serveriai, kurie sugebéty pajégis apdoroti reikalingg duomeny srauta.

Lukas: Ar susiduriate su komercializacijos problema?
Apklausiamas asmuo: Tai yra marketingo ir pardavimy komandy atsakomybg, jie jvertina
priezastis bei galimus sprendimus.

Lukas: Kaip sprendziate viduje iskilusias problemas?

Apklausiamas asmuo: Pirmiausiai sprendimg bandau susirasti pats, o jei nepavyksta tad
komunikuojame su kitais specialistais apie isbandytus variantus bet dar galimus, kurie padéty
18spresti iSkilusig problema.
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Appendix 4. Technology-push interview No. 4

Lukas: Kuo uZzsiima jiisy jmon¢ ?
Apklausiamas asmuo: Miisy jmoné Kuria jvairias programines jrangas: mobiligsias programéles,
tinklalapius, prizitri serverius. Labai platus paslaugy spektras

Lukas: Papasakokite apie produktg prie kurio tenka dirbti.

Apklausiamas asmuo: |moné turi programeéle vidiniam darby valdymui. Programélé nurodo
iSsamius duomenis reikalingus darbui atlikti tarp jy atlikimo bdsena, eiga, komentarai ir t.t.
Programéléje yra daug jvairiy roliy, tiek vadovams, tiek patiems darbuotojams.

Lukas: Ar atsizvelgiate j klienty poreikius ? Ar jie daznai keiCiasi ?

Apklausiamas asmuo: Taip visas sistemas pritaikome pagal klienty poreikius. Vadovams yra
sukurta skirtinga vartotojo sgsajg, kad galéty patogiau matyti jvairias statistikas, o
darbuotojams dar kita, kad baty patogu ir lengva dirbti. Hmm, tai tie poreikiai keiciasi ir i$ to
kyla iS80kiy kaip pridéti papildomus funkcionalumus prie esamos sistemos architekttros,
nepanaikinant seno funkcionalumo.

Lukas: Su kokiais iS8Ukiais teko susidurti kuriant projektg ?

Apklausiamas asmuo: Na Sioje jmonéje gan prasta situacija. Nes miisy iSviso buvo keturi
darbuotojai ir 2 pradedantieji programuotojai dirbome prie mobiliyjy programéliy ir turéjome
vieng back-end programuotoja. Visas kodas buvo prastos kokybés, kad tik padarom ir kad veikty,
o ne kad kokybiskai. Buvo tokie "shot-term solution'ai” ir atsirado "tech-debt", t.y. kai yra
atliekami greitesni solution'ai o ne daroma pagal geriausias praktikas. Sie greiti sprendimai
veikia, taciau reikés ateiti kazkada ir sutvarkyti tai arba dél to kils problemy véliau. Paprasciau
tariant, tai panasy j skolos pasiémimg, padarai greitai, bet ne kokybiskai ir tada tu vis tiek
atsiimsi tg laikg, sugrjsi, kad perdaryti nes véliau atsiras problemy ar tai kuriant naujus
funkcionalumus ar ilys kazkokios tai klaidos. Dél paciy "tech-dept" tampa sunku palaikyti
programine jrangag bei pridéeti naujus funkcionalumus. Tai kainuos Zymiai daugiau plésti
projekta.

Taip pat buvo i8SUkis i§ komandos pusés, kad ten nebuvo dedikuoto

asmens i0S programuotojo. Mes buvome du "Android" programuotojai ir vienas back-end
programuotojas. Vadovai "Android" programuotojams sakydavo gerai, padaréte programg
ant "Android" platformos, dabar padarykite ant "iOS". Ir aiSku, mums reikédavo iSmokti tg
technologijg ir dél to mes neatlikdavome darbo taip gerai, kaip tai bty padares specializuotas
iOS programuotojas. Na mes negaléjome specializuotis j vieng sritj. Turéjome apimti daug
sriCiy jskaitant testavimg, dizaing ir bendravimg su klientais. Labai nedaug laiko budavo
skiriama programavimui, nes reikedavo bendrauti su Klientais, iSsigryninti jy reikalavimus,
iSkomunikuoti kaip veikia programa. Kitaip tariant labai daug atsakomybiy. Kitaip tariant
uzsiimu "suvirintojo-kunigo" darbu, darau viska, bet nieko pilnai, be specializacijos normalios.
Si problema buvo aktuali $ioje jmonéje, nes ji yra labai maza, turi mazg komandg. Biidavo
didelis atsakomybiy pasiskirstymas ant mazai Zzmoniy, ko pasekoje kentédavo daro kokybé.
Sakyciau, kad Si problema yra aktuali kiekvienoje mazoje jmonéje.
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Appendix 5. Market-pull interview No. 1

- Trumpai papasakokite apie savo kuriama produkta

- Kuriame programing jrangg skirtg zirgy radiologijos diagnostikai. Produkta naudoja veterinarijos
gydytojai kurie, dirbtinio intelekto pagalba analizuoja zirgy rentgeno nuotraukas. Tai pagrindiniai
naudotojai yra veterinarijos gydytojai, jiems skirtas §is produktas

Kiek laiko vystote §j projekta?

Jau bus du metai
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- Zinoma, kitaip nebus. PradZioje buvo sunkiausia i$sigryninti komanda, nes ji keitési, jos sudétis.
IS pradziy dalyvavo vieni zmonés, dabar mes jy turime devynis, kurie jau dirba ilgg laikg. Tai vienas
finansavimo i8§tkiai, kur jj rasti ir kaip geriausi aplikuoti. Siuo metu mes dirbam su Europiniu
projektu vienu. Rasém kita, bet tikriausiai nepavyko jo gauti. Realia tai yra fundingo klausimas vienas
didZiausiu. Zinoma mums kaip dirbtinio intelekto startuoliui svarbiis yra duomenys, bet juos esme
gave. Todél “Cia problemos kol kas néra

- O galbiit min¢jai, kad tas europinis projektas galbiit nepasiseké. Galbit ir i§ ¢ia galima biity
- Turi omeny, kod¢l musy neatrinko? Na tai dar néra oficialils Sitie duomenys. Mes aplikavome ] tokj
projekta ***** jei esi apie tokius girdéjes. Tai ten labai paprastai buvo nesusikalbéjimas ir pati
organizacija mane informavo, kad mes galime dalyvauti pradedanciojo inovatoriaus, o ne brandZiojo
inovatoriaus turint statusg. Ir tiesiog ne paciame projekte buvo problema, bet biurokratinéje sistemoje
ir jos iSmanyme.
- Na tas nesusiSnekéjimas gana daznai biina ty versly, kiek teko dométis. Kaip kilo $i id¢ja, kaip ja
i§sigryninote?
- Idéja, tai matai a$ pati esu baigusi veterinaring medicing ir daug mety buvau su zirgais. Stazavausi
daug kliniky visoj Europoj ir tiesiog pati susidiriau su ta problema, kad tos nuotraukos néra
jvertinamos. Ar, kad tas nuotraukos vertinimas daromas ka tik pabaigusiy veterinarijos gydytojy, na
ir i8vaziavus gydytojui j ambulatoring praktika, kur jis yra vienas. Jis neturi nei kaip pasitarti su
kazkuo ir sprendimus reikia priimti dabar ir reikia gydymus paskirti, reikia tolimesnius diagnostiko
biidus paskirti ir paciam analizuoti. Tai i$ tokiy problemy ir kilo tokia id¢ja ir sprendimas
- Tai bitent Sis sprendimas buvo tiksliau jvertinti pacig bukle?
- Taip. Tai rentgeno nuotraukos daromos daZniausiai ant sgnariniy pavirsiy jprastai. Siuo metu esame
sukiire prototipg vieno sgnario, kuris yra dazniausiai fotografuojamas, nes jis labai daznai biina
pazeidZiamas. Tod¢l mes jj pasirinkom.
-Tac¢iau galima analizuoti ne tik tg vieng sgnarj, bet ir kitus kaulus?
- Taip, taip. Ir sgnarius ir kitas kiino vietas.
- O nuo pirmos minties, kad noriu padaryti biitent tokj produkta, galbiit per tg laikotarpj kilo
realizacijos problemy. Pavyzdziui, kaip viska padaryti, gal, ar technologija tinka. Ir gal pakeisti
kazkokius dalykus?
- Siaip pagrinde idéja liko ta pati. Galbiit kas pasikeité, tai prisidéjo tokiy papildomy dalyky, kas
galéty biiti tame projekte ir kam jis galéty biiti naudojamas. Tai gydytojai pareiSké nora, kad galéty
biiti sistema kaip klasifikuoti tas rentgeno nuotraukas. Ko mes prie§ tai nebuvo apmaste ir suprate,
kad ¢ia irgi yra niSa. Bet esmé visa kaip ir liko, nekeitéme.
-Supratau. O tikriausiai rinkos analizés nereikéjo daryti? Jis kaip ir nusistatote, kad jusy klientai yra
gydytojai. Ar galbiit ligonis, gal taip galima pasakyt.
- Taip, rinkos analiz¢ tai Zinoma reikia daryt be kalby ir suprasti ir kokio dydzio ta rinka ir sakykime
ir kiek zirgy pasaulyje ir kiek gydytojy ir kiek nuotrauky galima padaryti. Priedo veterinarijos
gydytojai yra ""end useriai" Bet mes norime integruoti i tokias softo programas, kurias jau naudoja
gydytojai, tam kad palengvinti visg integracija tai mums reikejo ir ¢ia tuos rinkos tyrimus pasidaryti
ir apie tas kompanijas suprasti ir su jomis susisiekti ir panasiai.
- Tai butent kazkokiy problemy tai darant nekilo?
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-Butent atliekant rinkos analiz¢? Na kaip. Visada yra sunku rasti tuos duomenis ir i§gryninti biitent
ko tau reikia. Jei ja reikia daryti kiekvieng kartg ja aplikuojant vis i$ naujo. Kazka pridéti ir panasiai.
O kad kokiy bédy nezinau. Visada norisi viskg pagristi kazkokiais moksliniais straipsniais ar
statistikos duomenimis , bet ne visada tai pavyksta padaryti. Reikia ir paciam skaiciuoti kokybiskus
vardiklius ir panaSiai. Tada gaunasi, kad tic duomenys néra i§ Eurostato paimti. Nes neina jy gauti
kitaip, nei tu pats padarai. Bet i$ ¢ia gal irgi kyla problemos, kad tie duomenys néra visiskai patikimi.
Bet tu vis tiek juos turi gauti ir jais remtis. Nezinau ar atsakiau j klausimg?

- Taip. Nes a$ pats buvau issikéles toki klausimg. Tokig problema, biitent dél duomeny validumo.
Nes biina, kad tiri rinka, atrodo, kad viskas gerai, bet iSties jie néra visai teisingi tie duomenys. Tod¢l
jei nusistatai neteisingg klientg, gali nebiiti gerai.

-Taip zinoma. Tai ir investuotojai klausia kokia ¢ia rinka, tod¢l reikia to pagrindimo. Tai aiSku norisi
patiems nesuklysti ir neapsiskaicuoti, nes po to viskas j tai remiasi.

- Ar didelé¢ jusy rinka? Ar dirbate su gana maza rinka?

- Siaip ¢ia tikrai yra ni§iné rinka tiek i§ veterinarijos gydytojy. Sakykime Zirgy kliniky Europoje yra
vir§ 600 tai palyginus su smulkiais gyviinais jy yra Zymiai maZziau. Bet pati rinka, Zirgy sporto yra
auganti ir pakankamai gerus pelnus generuojanti. Tiek su lenktyniniais Zzirgai tiek su kitom
disciplinom.

- O koncentruojatés j viso pasaulio ar pagrlnde 1 Europa?

- Slalp Zinoma sprendimas tarptautinis. Siuo metu turime sutarimg dé¢l integarcijos su viena Europos
jmone. Viena jmoné i§ JAV noréty miisy sprendimo.

- O kai dirbate su tais paciais jiisy klientais. Tai kaip sekasi i§sigryninti pacius kliento poreikius?

- I$ pradziy atlikom nemazai interviu, su gydytojais. Ar aplamai jiems jdomu ar tai ne per daug nauja.
Kad biity norima naudotis. Rémémés Sitais, veliau atlikome internetines apklausas kai jau kovidas
atéjo. Tai i§ tikro susidoméjimas didelis. Ir § ménesj pradésime testuoti pacia sistema su veterinarijos
gydytojais ne miisy, nes vidiniais, o iSoriniais. Tai norim i8girsti i§ paciy jy ko jie dar tiksliau noréty.
Kaip jsivaizduoty patj interfeicg ir kaip naudoti noréty.

- Ar tokiy nesupratimy biina, kad jus galvojat taip, o jie jsivaizduoja visai kitaip ir paskui jie turi i$
naujo gryninti idéjg ir aiSkinti?

-Sunku atsakyti, nes produktas dar ne pardavimo biisenoj tai sunku ir pasakyt. Kai jie jau turés mokét
uZ tai, tai gal bus ir aiSkiau. Bet Siaip mes ir su testavimu norime padaryti, kad 1§ pat pradZiy tai
atitikty jy lukescius.

- Bandau jZvelgti miskomunikacijos su klientu problema, bet atrodo, kad Cia jos nelabai yra. Ar kol
néra tas pardavimo etapas.

- Taip. AS teoriskai suprantu, kad tg produkcijg tu turi daryti pagal kliento norus, ne pagal tai kaip tau
patogiau ar jsivaizduoji. | $ita klausima tikiuosi galésiu atsakyti po ménesio kai produktas jau bus
iStestuotas ir turésiu konkretesniy atsakymy. Nes dabar tai visiems atrodo laibai jdomu. Ypac kai
jsisuki  tokias niSines rinkas kaip veterinariné medicina ar Zirgy medicina, tai visi yra tokie excited.
- Tuomet dar klausimas ir R&D. Ar lengva jvertinti kiek gali trukti naujos idéjos realizavimas. Atrodo
gauni idéja ir ja reikia jvertini. Tai ar tas laikas yra koks nors konkretus ar labiau toks labai
komplikuotas?

-Biitent jei kokj nauja produkta pradéti? Kiek mums viduje reikia apsresti ar mes imam ir panasiai?
- Na taip.

- Nezinau. Pas mus jmonés viskas ga greit vyksta. Ir dabar esam pradéje vieng naujg R&D projekta.
Siek tiek nesusijusj su miisy veikla. Tai neZinau, jei reikia laiko tai saky¢iau savaité.

-Bet tai gal labiau susiplanavimas? O pati realizacija ar truputj ilgesné?

- Na taip, zinoma. Labai priklauso nuo konkretaus dalyko.

- O jei dar kalbat apie tai ar lengva nustatyti ta datg kada jau iSeis produktas?

-Mes planuojam produkty iSleist dalimis. Ir labai tikimés, kad po mety galésime daryti pirmaja
integracija daryti. O pilnas produktas kada iSeis tai labai sunku pasakyti, bet manau, kad uztruks dar
kokius tris metus.

-Galbiit jau teko su kazkuo integruotis? Su kokiais nors servisais?
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- Tai, mes esame apsnekeje, bet kad pacia integracijg daryti tai dar ne. Esam netoli to, bet reikéty dar
develop, realiai.

- Vadinasi dabarting integracijg stabdo developas, ar ne?

- Taip.

-Kazkokiy technologinio jgyvendinimo problemy jusy programinés jrangos kiir¢jams ar yra
kazkokiy?

- Zinoma.

- Gal pasidalina jie. Nes kaip suprantu jis priziiirit tg visg dalyka, o jie programuoja?

- Taip, turime ty problemy tiek su modelio patikimu, visada jj reikia kelti ir tai yra gana sudétinga.
Anksciau turé¢jom iS technologinés pusés tai dél cloud'y dél serveriy, bet jas iSsisprendém. Tai i$ Sitos
pusés kol kas problemy nekyla. Nes mes patys bereedinam ir platformas skirtas duomeny apdorojimui
ir panasiai. Ir zinoma ty techniniy dalyky i$§tikiy buvo. Bet jei konkreciai reikia atsakyti tai manyciau,
kad dabar didziausios problemos yra su pacio modelio treniravimu.

- O kaip suprantu cloud'a naudojate, kad saugoti savo duomenis?

- Taip, mes dalinai savo serverj turime ant kurio treniruojames su GPU sluoksniu. Tai pirkom visa
kompa jai. O cloud" 3 naudojam duomenims saugoti ir aplamai dokumentams, tai Google cloud'a. Ir
postint svetaines ir kitas platformas.

- Supratau. O pavyzdziui jei jusy jmoné labai iSsiplecia ir gal net $iuo metu net yra, kad kompiuterio
skai¢iavimo galios reikia. Kaip suprantu $ita problema gana aktuali, nes reikia analizuoti gana daug
vaizdy. Tai turi biti parinktas labai geras algoritmas?

- Taip, taip.

- Ar reikia daug klientui, kad jis iSmokty naudotis tuo prototipu. Ar jis turi jdéti daug darbo, toks kaip
trancision dalykas, ar gal jis galvoja, kad jam per sunku ir galy gale jis gali atmesti Sitg dalyka, nes
tai jam per sudétinga? Ar jums kyla tokiy dalyky.

-Mes visa kliento naudojimg galvojom nuo pat pradziy, tai ir patj testavima, pacia platformg padarém
kaip paprasciau. Kad tikty ir visi formatai ir visi video, kad kuo paprasc¢iau daryti. Tai ir miisy vidiniai
veterinarai testuoja ir sako, kas nelabai aiSku, ka reikia pakeisti. Svarbiausia, kad jiems uZimty kuo
maziau laiko, neiSgasdinty. O ateity kai integruosimeés ] kitus softu, darom, kad biity patogus
produktas, kurio nereikés i§ naujo atsidarinéti ir kad viskas jeity i tg usal work-flow. AS pati kaip
gydytoja, zinau, kad gydytojai tikrai nenorés vargti ir viskas jiems turi biiti patogu ir greitai.

- O kaip apsaugote savo intelekting nuosavybe? Vis tiek tai yra idé¢ja kurig vystote, | kurig jdéta daug
indélio

- Biitent iS Sitos pusés gal yra Siek tiek lengviau. Patentave mes dar n kol kas nesame. Ka i licenzijy
pusés, mums yra lengviau dirbant ne su Zmoném, nereikia jvairiy sertifikaty. UZtenka minimaliy
programinés jrangos sertifikato panaudojimo.

- Ar susiduriate su privatumo isStkiais? Gal su pacienty duomenimis del kuriy gali skysti zirgy
savininkai?

- Taip tai mes uztikrinam §itg anonimizuodami visus duomenis, pasiekiama ir meta- data ir pixeliy
lygyje. Taip pat ir jei gydytojam reikia pasiraSome konfidencialumo sutartis, kad niekur tai neiSeis.
Tai kol kas visi tai darom ir problemy nekyla.

- Ne, tikrai nebuvo.

-Kaip sprendéte duomeny valdymo ir paskirstymo problemg?

- Naudojame Google Cloud's, serveriai. Mes juos laikom jvairiuose vietose.

- Kol produktas néra parduodamas, dél ko kyla komercializacija algoritmo?

- I§ jam reikia daugiau funkcionalumo, daugiau patogumo. Ir tada mes galésim jj komecializuoti. Nes
1§ verslo pusés turim komnada, kurie labai edukuoja apie §j projekta ir raSo jvairius postus ir su pa¢iom
klinikom kontaktuoja. Taciau dar triiksta pacio produkto. Kad galétume tikrai pasitikét tais produktais
juos integruot ir parduot.

- O kas nustato patikimumag?

- Pat] modelj, jo patikimuma tai yra jvairlis masSininiy mokymy testai, validacijos su test settais, T-
settais, jvairiais tikslumg nurodanciais rodikliais, tai pagal jj vertiname. Bei patys testuojam savo
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sistemg ir matom, kad neatpazino kazkokios patologijos ar fasle positive arba false negative rezultatg
daveé. Todél uz tokj produkta dar negali prasyti pinigy, turj jj i8délioti, kad pats pasitikétum.

- Kaip dar planuojate pildyti savo projekta?

- Reikia zinoma finansavimo, tuomet galima judéti toliau. Tiek i§ research'o pusés tiek iS§
development'o pusés. Gal Siek tiek greiciau viskas vykty

- Kokios tack'as pas, kokios technologijos pas jus naudojamos?

- Daug ty technologijy Python.

- Ar prie§ du metus, kai buvo pradéta jgyvendinti §i id¢ja, gal viskas atrodé Siek tiek paprasciau nei
dabar?

- Ir taip ir ne. Atrod¢, kad viskas pasidarys daug greiciau nei i$ tikro darosi. Kyla visokiy problemy
kaip surast, pritraukt komanda. Kaip rast finansavima ir naujy zmoniy, kaip viska suderint

- Ar kolegos prisideda ir prie vadybinés pusés?

- Taip, turim keturis IT Zmones, turim full stack veterinarus, kurie dirba su nuotraukomis, jy
Zyméjimu, segmentacija. Ir toliau turim media komanda, kurie atlieka ir verslo vystymo darbus.

- O 18 kur gaunate visus duomenis, nuotraukas pavyzdziui?

- Jas perkame i$ kliniky, kurios iSreiskia susidomejima, kurios sutinka jas parduoti. O jos pakankamai
brangios. Tod¢l nenuostabu, kad tie dirbtinio intelekto darbai tokie brangs.

- O 18 kur gaunate tokiy finansiniy dalyky, nes kaip startuoliai nelabai gal nelabai turit kapitalo ar
savy investicijy?

- Taip, mes Siuo metu finansuojamés i§ Inostarto, i$ ten ir finansuojames.
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Appendix 6. Market-pull interview No. 2

Lukas: Papasakokite apie savo produktg
Apklausiamas asmuo: Mes kuriame jvairius Web pagrindu veikian¢ius sprendimus

Lukas: Su kokiais i$$tkiais susiduriate ? Kaip juos sprendziate?

Apklausiamas asmuo: Susiduriame su sistemos ple¢iamumo problema. Dél architektiriniy
problemy sunku vystyti koda. Taip pat gan didelis i8$iikis buvo bendrasis duomeny apsaugos
reglamentas, kuriuo turéjome vadovautis.

Lukas: Kokj atsarginj plang esate paruosg, jei iSkilty problema realizuojant projekta su i§ pradziy
numatyta technologija ?

Apklausiamas asmuo: Sistemos projektavimas, kuris leisty nesunkiai integruoti naujas
technologijas

Lukas: Kaip apsaugote savo intelekting nuosavybe?
Apklausiamas asmuo: PasiraSome intelektinés nuosavybés sutartj

Lukas: Su kokiais privatumo i$§tkiais susiduria jiisy jmoné ?
Apklausiamas asmuo: Pagrinde problema kyla suteikiant teises prie sistemos. Stengiamasi, kad jy
kiekis buty atitinkamas to Zmogaus pareigoms.

Lukas: Su kokiais saugumo i$stikiais susiduria jiisy jmong¢ ?
Apklausiamas asmuo: Susiduriame su Kibernetinémis atakomis. Jy iSvengti naudojame
,»Cloudflare* paslaugas prie DDOS atakas

Lukas: Ar jasy jmoné susiduria su duomeny valdymo ir paskirstymo problema? Kaip ja sprendziate
?

Apklausiamas asmuo: Didziausia problema yra jy kiekis ir kur juos patalpinti. Duomenis
paskirstome pagal roles ir padalinius ir saugome atitinkamuose serveriuose.

Lukas: Ar jasy jmoné susiduriate su dideliy duomeny kiekiy apdorojimo problema ? Kaip ja
sprendziate ?
Apklausiamas asmuo: Taip. Naudojame analitikos (Knime Cloud) sprendimg duomeny apdorojimui

Lukas: Ar susiduriate su komercializacijos problema ?
Apklausiamas asmuo: Jeigu sistemos veikimas létas, susiduriame. Tada tenka koda tobulinti tol kol
jis uztikrina greitg sistemos veikimg. Procesas vyksta tol, kol sistema pasiekia optimaly naSuma.

Lukas: Ar programinés jrangos kiiréjai susiduria su technologinio jgyvendinimo problemomis ?
Apklausiamas asmuo: Kuriant programing jranga, pasitaiko tokiy atvejy. Dazniausiai jei pries tai
nebiina viskas tinkamai jvertinta.

Lukas: Kaip planuojate laika? Ar susiduriate su laiko planavimo i$§tkiais ?

Apklausiamas asmuo: Darbus vykdome dviejy savaiciy sprintais ir nustatome prioritetus

daug sri¢iy, negali koncentruotis j vieng dél pvz. darbuotojy stygiaus; atsiranda Tech-debt prasteja
kodo kokybe¢, greitesnis produkto paruoSimas, su prastesne kokybe)

Apklausiamas asmuo: Miisy jmongje yra jvairiy specialisty, kurie yra specializuoti, tad §i problema
yra neaktuali.
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Lukas: Ar susiduriate su i$Stkiais komunikuojat su kity jmoniy specialistais ?
Apklausiamas asmuo: Darome, savikontrole, iSklausome, apraSome kaip supratome ir

pasitiksliname pas klienta, ar teisingai supratome uzduotj.

Lukas: Ar susiduriate su besikei¢ianéiais klienty programinés jrangos reikalavimais ?
Apklausiamas asmuo: I§ dalies, matant parengta produkta atsiranda papildomi vartotojo patogumo

reikalavimai
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Appendix 7. Market-pull interview No. 3

Lukas: Koks yra jasy produktas?

Apklausiamas asmuo: Misy produktas yra grieztai reguliuojamas valstybiniy institucijy. Misy
produktas labai priklauso nuo reguliacinés aplinkos. Priklausant nuo reguliacijos tu ir pasirenki
produkta ar paslauga, kurig nori jvedinéti ir tada matai, kokie i$Siikiai i§ reguliacinés pusés laukia.

Lukas: Su kokiais i$sukiais susiduriate ?

Apklausiamas asmuo: Priklausant nuo reguliacijos tu ir pasirenki produktg ar paslauga, kurig nori
reguliacinés aplinkos ar tu atitinki jy reikalavimus. Pavyzdziui, jei nori vystyti loSimy versla turi turéti
zymiai didesnj jstatinj kapitalg, negu atidaryti riby parduotuve ir kur tau uztekty mazosios bendrijos
ar uzdarosios akcinés bendrovés. LoSimy sektoriui jstatinis kapitalas yra labai didelis, reikalaujamas
kartais net SeSiazenklés sumos

Kiti i$8iikiai pinigy plovimas reglamentas ir GDPR (duomeny apsauga). Jei tavo paslauga, orientuota
1 tam tikra rinkg ir tavo paslauga ar tavo produktas turi rinkti tam tikrus duomenis ir turi nustatyti
klienty tapatybe, tai kyla didelis reguliacinis i§§tkis, taip pat ir duomeny anonimizavimo klausimas.

VW —

pvz. nustatyti kliento tapatybe ir sekti jo transakcijas ir jsitikinti 1¢Sy kilme, bet ir uztikrinti duomeny
apsauga.

Pagal savo tiksling paslauga arba auditorija yra pritaikomas produktas. Kaip pavyzdys, Kam
Lietuvoje pries deSimt mety geriau sekési ar naujy automobiliy atstovybéms ar padévéty ? Faktas yra,
kad padévéty. Nors infliacija didéja, darbo uzmokestis augo Zymiai sparciau, ypac¢ miestuose, ypac
sostinéje, dél to pasikeité kliento poreikis ir galimybés, todél dabar atidaryti atstovybe naujy
automobiliy negu dévety yra zymiai pelningiau ir lengviau. Na tas jau yra susilyging. Kalbant apie
loSimy sektoriy tam tikruose regionuose yra tam tikros tradicijos: pvz. vidutinio amziaus arba
senesnio profilio loS¢jas pagal amziaus grupe, jis labiau yra konservatyviy pazZitiry. Todél jam
klasikiniai loSimy automatai yra visada patrauklesni ir Zymiai lengviau suprantami ir tai reiSkia, kad
yra populiaresni, negu modernds ir pagal naujausias technologijas sukurti lo§imo automatai.

Lukas: Tai ¢ia buity amzius 30+?

Apklausiamas asmuo: Taip, kitaip tariant su kuo tu uzaugai. Jei tu uzaugai lankydamasis loSimy
automaty salonuose, tu ten matydavai ganétinai paprastus biigneliy tipo automatus. Jie buidavo
mechaniniai, matydavosi tam tikras judésis, o dabar yra jau skaitmenizuota, su jvairiomis
vizualizacijomis. Kai tu uzaugai, tu to i§ ieskai, kad tau buty lengva, suprantama ir maziau jnesty
panikos.

Lukas: O kaip jaunimas ?

Apklausiamas asmuo: Jaunimas orientuotas ne j loging puse, bet j vizualing. Jaunimas i§ esmés mato
akimis, nes jis netur¢jo patirties 1§ anksc¢iau arba neturéjo kazkokio praktiniy pavyzdziy su kuriais
augo, tod¢l jis orientuotas i§ esmés ] tai ka matei augdamas. Ir taip formuojasi poziiiris | tam tikrg
paslaugg ar produkta.

Pvz. Jei tu augdamas gyvenai pvz. Kauno rajone ir matydavai, kaip a§ norééiau j Zalgirio rungtynes
atvaziuoti. Anksciau tos realios galimybés nebtidavo, nes daug kas automobilio neturi, sunku ji kur
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palikti, svetimas miestas ir t.t. Netgi dabar, kai pats Zalgiris ZaidZia, jis pritraukia i§ viso Kauno
regiono Zmones, ne 100 procenty. Kaunie¢iy atvaziuoja pazitiréti Zalgirio rungtyniy, o kazkur apie
35 procentai apskritai atvaziuoja i§ aplinkui. Netgi j Vilniy siuncia autobusus, o kg tai i$ esmés reiskia,
tai reiSkia tu gali praplésti savo paslaugy sfera atsizvelgdamas j poreikj, kuris susiformavo i§ esmés
ankséiau. Ar kuris kinta nuo trendy. Pvz. jei Zalgiris laimi, tai tuo daugiau Zmoniy nori atvaZiuoti
paziuréti rungtynes.

Galbut anks¢iau Tau galéjo pasirodyti investavimas j akcijas, gal¢jo pasirodyti labai sudétingas
procesas. Toks jrankis kaip "Revolut" pasitilo tau galimybeg investuoti j akcijas. Netgi 18 mety asmuo
turédamas paskyra gali jau investuoti netiesiogiai j akcijas. Taip pat ir nusipirkti kripto valiuty, kodél
tas yra aktualu, nes keiCiasi i§ esmés poreikis ir tas kas auga, tas i§ esmés yra trende. Tai ¢ia su kripto
valiutom yra labai geras pavyzdys, kaip netgi rizikinga veikla, kuri prasidéjo nuo noro jgyvendinti
necentralizuota sprendima. Tai yra Worldwide. Tai pakeité Zzmoniy poziiirj. I§ centralizuoto t.y. banko
perkelti transakcijas j person to person lygj. Kad nebiity tos vidurinés dalies - banko.

Pirmas zingsnis apsiuostyti reguliacing aplinka, priklausomai nuo tavo produkto. Tada jsivertinti ar
tavo produktas yra rinkoje. Jei yra rinkoje ar kas nors siiilo tg patj produkta ir kokiomis saglygomis,
tada jvertinti ar tu gali pasiiilyti tai geresnémis saglygomis, nukenciant kokybei. Kitas labai svarbus
aspektas ar tavo paslauga ar produktas reikalauja palaikymo. Jei reikalauja, kaip tg palaikyma tu
galési uztikrinti ? Tai yra ar tu biisi gabus ir i§galési samdyti zmones, Lietuva dabar galima pavadinti
yra toks hotspot'as darbuotojy kalvés srityje. Nes ji i§ esmés, didZioji dalis paslaugy yra susijusi su
IT. O paslauga nusipirkti gal tik 20 procenty pigiau negu Australijoje, nors Australijoje vidutinis
darbo uzmokestis yra 4 kartus didesnis, nei Lietuvoje. K tai lemia ? Lietuva, kaip tokia tiksliné rinka,
ypac IT, Fintech yra darbuotojy kalvé, lygis labai did¢ja. Jei tavo paslauga ar produktas su kurio tu
ateini | rinkg labai greitai ir Zenkliai iSaugs tu turi jsivertinti ar tu galési rasti darbuotojy, jo
palaikymui. Jeigu ne, tada turi visg laikg turéti plang B, kur tu darbuotojy ieskosi ir surasi. Lietuvoje
tu gali susirasti 40 procenty brangesnes IT paslaugas negu kokioje Ukrainoje ar Baltarusijoje. Jei
kokias vizualizacijas darysiesi tai sumokeési kokius 70 procenty daugiau nei kokioje Indijoje.

Lukas: O kaip viska susiderinti juk mentalitetas juk skiriasi ?

Apklausiamas asmuo: Mentalitetas taip yra kitoks, bet kokybé darbo negaliu pasakyti, kad yra
jeina kalbos barjeras), kultiirinis aspektas, laiko zonos skirtumas. Jei tuos visus dalykus puikiali
1gyvendini ir susirandi tg gerg komanda, darbas ar paslaugos jsigijimas i$ treciosios valstybés jis gali
biiti tik privalumas finansine prasme

Tai kas dar reguliacija, produktas, konkurenciné aplinka, plétros vizija.

TV —

Apklausiamas asmuo: AS visg laika, sakau, tas kas pradeda versla, turi Zinoti su kokiu produktu ar
paslauga jeina. Didziausia klaida, kuri yra daroma, mano galva, kai tu pats nesupranti savo
produkto arba kokig pridétine verte kuria. Nes jei tu suprasi savo produkta ir kokig pridétine verte
kuria, tu tada visg laikg gali pats patapti vartotoju. Jeigu biidamas 1§ vartotojo perspektyvos tu visa
laika Zinai, kam tas produktas ar paslauga gali biiti taikytina. AS visg laikg biiciau orientuotas pradéti
verslg tada, kada atsirakina tam tikros galimybés, na pavyzdziui, buvo pradéti 2017 liepos ménes]
pinigy plovimo direktyva. Lietuva buvo irgi jpareigota, perkelti ja i savo sektorius. [sigaliojo
privalomi tapatybés nustatymai nuotoliniu biidu, daugelyje sektoriy: finansy ir kitiems sektoriams.
Visi suprato poreikj, kad tapatybés nustatymas naudojant tokia programéle kaip Skype ar kita, kuri
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suteikia tiesioginj vaizdo perdavimg yra nepatogu. Turi biti jsidieges programéle, turi palaikyti 24/7
supporta. Tod¢l, kas buvo padaryta. Buvo pagal tam tikrus reikalavimus, isigilinta j produkta, kuris
galéty analizuoti ir ieSkoti tam tikros procentinés atitikties tarp uzfiksuoto veido atvaizdo ir tapatybés
kortelés nuotraukos. Tiksliné rinka, tiksliniai pavadinkime klientai, t.y. finansy sektorius, loSimy
sektorius, na ir visas sektorius, kuriame yra reikalaujama nustatyti tapatybe pries teikti paslaugas.
Isivertini paklausa ir konkurencinj i$8tkj ar tu turi konkurenty, tai vat, Sitoje vietoje a$ kaip sakau
tiksliné auditorija, privalomumas ieskoti produkto ir konkurencinés aplinkos nebuvimas, bitent vat
paskatino tam tikra vieng Lietuviska startuolj labai gerai sustartuoti, okupuoti 90 procenty rinkos su
savo produktu per ateinancius kelius metus.

Lukas: Tikriausiai turite omeny startuolj "iDenfy" ?

Apklausiamas asmuo: Taip.

Toliau kas. Jei tai yra reguliuojama rinka, tai turi atkreipti labai daug démesio j reguliacing aplinka,
turiu omeny ] jos pastovuma, ar ji yra stabili ir pastovi ar ne. Nes vat, jei norétum pradéti loSimy
versla, tu turi jsivertinti reguliacinius, tiek finansinius i§Stkius. Vélgi, turi pasizitréti, koks yra
poziiiris tam tikrinéje rinkoje j reguliatoriy i tavo veikla. Jei tai yra nereguliuojama veikla, tu tada turi
labiau orientuotis j savo konkurencing aplinkag ir ka tu gali naujo, kitokio, geresnio, pigesnio,
inovatyvesnio pamatyti. Trendai ir kultiiriniai aspektai yra numeris vienas, nes Ziiirint, jei Lietuvoje
reikéty pradéti, na nezinau, atidaryti dar vieng kirpykla, tai eitum pagal senus metodus ir tiesiog
ieSkotum, kur srautg didziausig pamatytum, reklaming iSkabg, SEO dalis. Bet jei tu tuo tapu norétum
atidaryti nezinau, daznai gali pamatyti, kaip i Lietuva yra jvedami maisto produktai tokie kaip "Buble
waffle", nuvaziavo | Amerika, pamaté¢, kad yra tokie "Bubble waftle". Nusipirko prietaisus jiems
kepti, ir i§ esmés viskas. Tu turi i$siaiskinti, kur yra tavo tiksliné auditorija. Tai yra ten kur yra ne tik
vaikai, bet ir daug jaunimo ar ne, tai yra automatiskai Palanga arba pajiiris. Taip tu paimi didZiausiai
Jmanoma auditorija, ne investuodamas ] plétrg t.y. jsteigdamas fizin¢ vieta, bet tiesiog tu biidamas,
kazkur pastatydamas savo vagonélj gatvéje ir tu pritrauki labai didelj démesj, visiSkai be jokios
reklamos ir tada kitg sezong tu jau gali atidaryti savo pavadinkime $itg (fizing vietg). Tai Cia yra ta
sakykim tiksliné auditorijg ir tiksliné vieta ir tiksliné rinka.
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