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Summary and Introduction
For SMEs in the Baltic Sea Region to remain competitive in the long term, it is
necessary to increase their innovation capacity and reduce the gap between
qualification requirements and demands. For this reason, the Knowledge Alliance
"Human Resources and Organizational Development", consisting of eleven partners
from four countries, relies on increased cooperation between universities and
companies in order to realize education and innovation promotion. To reach as many
SMEs as possible, chambers strengthen the partnership between universities and
companies.
Human capital is the most important resource for strengthening innovation and
productivity. Hence, the project focuses on the comprehensive promotion of
Workplace Innovations. While there is great need for further development in this area
in the countries south of the Baltic Sea, Workplace Innovations are already more
advanced in the Scandinavian countries. Therefore, the project involves countries
from both regions.
The alliance, which will be extended to 68 partners from 13 countries and
permanently continued, focuses on cooperation in two areas. First, the development,
testing, and implementation of SME-specific methods, instruments, and projects
through R&D work at universities, that create workplace innovations in areas such as
employee recruitment, motivation and digitization, a more innovative working
environment and more efficient use of human capital. Second, the strengthening of
awareness and competences in this new area of innovation promotion for small and
medium-sized enterprises in the Baltic Sea Region through qualifications. The project
will develop and implement:
a) three comprehensive continuing education programs: "Digitization & Human
Capital", " Employees on the way to Co-entrepreneurs" and "Innovation Processes".
b) a dual bachelor's degree course: “Human Resources and Business
Administration”.
All products and further results will be transferred to 68 actors from 13 countries.

The work to develop the output of Work Package 5 "University education and R&D“
was carried out entirely as planned in the project application.

Within the framework of dual Bachelor's degree programs, students learn
approximately half at the university/college and half at a company. When universities
and college cooperate with SMEs within the framework of dual courses of study, this
results in particularly intensive networking, direct technology and knowledge transfer
and excellent opportunities for tailor-made research and development work, which is
carried out in the company by students supervised by professors and lecturers.
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A concept for a process for the exchange of technology and experience was
developed, discussed and agreed.
According to this concept, the universities involved in the project have carried out
specific R&D tasks on Workplace Innovations in and with SMEs in connection with
their study programs. As this is confidential, internal company information, these
projects can only be presented in a highly summarized, anonymized form as
examples.
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Development of a process for the exchange of
technology and experience
0. Content
1. Introduction
2. Promoting innovation and SME needs
3. Promotion of innovation in conjunction with dual study programmes

1. Introduction
Within the framework of the project "Innovative Entrepreneurs and Innovation Support
for SMEs: Knowledge Alliance „Human Resources and Organizational Development“
(KAforHR),
a) the existing Bachelor's degree program “Business Administration for SMEs” transferred and implemented.
b) a new dual bachelor study program "Management 4.0" developed and implemented.
In direct connection with the implementation of Bachelor programmes, innovation support for companies is to be realised. For this specific support of enterprises, a concept
is presented which will be applied and evaluated during the project period in connection
with the testing of the new bachelor program.

2. Promoting innovation and SME needs
Small and medium-sized enterprises are the backbone of the economy. At the same
time, they stabilise the development of the society. They are anchored in their region
and can use the possibilities of international cooperation and strengthen their position
without relocating their workplaces abroad. The economy of the Baltic Sea Region will
be shaped mainly by small and medium-sized enterprises, which provide over 99% of
all services and about 70% of all workplaces. The Baltic Sea Region, with its efficient
SME economy, has excellent opportunities for economic strengthening and mastering
international competitiveness. The Baltic Sea Region has the best prospects to develop into an innovative and economically strong region with international recognition.
The Baltic Sea Region has excellent potentials at its disposal in the field of know-ledge
economy, university education, as well as research and development. Employees are
the most important asset especially in small and medium-sized enterprises. However,
in this respect significant shortages are looming for the future. Securing the inflow of
trainees to excellently qualified enterprises, management and labour force, as well as
significant innovations decide about the future of small and medium-sized enterprises,
and therefore, they are the most important support task for SMEs and crafts.
Mastering the future requires intensive cooperation: “links are more important than
products “. Information technologies come as problem solvers when needed. Cooperation’s concentrate strengths, however, they preserve independence. Trust and cooperation management is sought after. Successful enterprises and cooperative cultures
have to be based on strengths, encompass integration of employees and use the
1
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creative potential of all minds. And indeed, SMEs require specific assistance for as the
use of opportunities and minimising the risks.
At the time of the Hanseatic League the Baltic Sea Region has been one of the most
innovative regions in the world and also today it has distinct innovation potentials at its
disposal, which have to be generated and used. The international competition can be
won only provided that the Baltic Sea Region will be faster and better than other regions, and again, the most innovative territory in the world.
 Effective innovation strategies in the Baltic Sea Region have to extend region-spe-

cific strengths, support spatial cooperation of strong points and the division of labour, as well as use cultural differences as a potential for creativity.
 Excellent fields for innovation for the SME economy apply to all domains which are

currently shaped by shortages. Within the shortage areas of energy, climate and
environmental protection, health, information processing and problem-solving capabilities, electronic production and communication systems, as well as personal
and organisational development, the Baltic sea Region has distinguished learning
and research capabilities, as well as large entrepreneurial potential at its disposal,
so that especially promising starting points for targeted innovation policy could
emerge here.
 Support for research and development by universities and colleges has to turn to-

wards the SME economy in a more intensive and consistent way. Promotion of
some clusters of high-tech development is an important part of the present innovation policy. However, a specific innovation promotion for small and medium-sized
enterprises must be particularly developed and intensively realised. Customer-oriented definition of innovations and a more concise policy of support is therefore
important here and it can allow for example for the development of adjusted techniques and new products, new forms of organisation and the involvement of employees in the process of innovation or the transfer of technology.
 Colleges and universities have to assume the transfer of innovation, which is an

essential task for small and medium-sized enterprises, as a binding and obligatory
task. Study and graduation activities should consistently incorporate the development tasks of small and medium-sized enterprises.
 Cooperation between colleges and universities, as well as small and medium-sized

enterprises has to be strongly improved and expanded. Therefore, chambers and
prominent support institutions of the SME economy can assume the economic communication functions.
Promotion of SMEs must be given highest priority. Particularly important for small and
medium-sized companies are long-term strategies that are implemented consistently
and reliably. SMEs need a reliable framework in which they can orient themselves and
conduct safe planning.
Smaller companies cannot have at their disposal corporate staff functions, as large
companies’ do that would cover a variety of management tasks. In case of the mediumsized businesses those staff functions and support functions need to be rendered outside within the framework of universities and economic self-government. The universities are the key innovation service providers giving small and medium-sized enterprises the necessary tools and guidance, company specific and reliable, and offering
them monetary benefits. Relate highest policy priorities for the promotion of SMEs:
a) the area of education, innovation and internationalization, since for many regions
2
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of the Baltic Sea the largest growth opportunities and resources for the SME sector
are found here.
b) any forms of intra-and inter-company and international co-operation of SMEs, which
should be systematically sourced from the chambers.
Specific innovation support for small and medium enterprises must be developed and
implemented consistently. There is a need for user-and demand-driven innovation and
broader support policies that actively take into account, for example, social and organizational innovations, development of appropriate technologies and new products, new
forms of organization and employee involvement in innovation processes and the
transfer of technology. Companies do not necessarily have to invent something themselves but could take good ideas and new technologies and modify those for themselves. Funding for the implementation of innovations in enterprises should therefore
be increased.
There is an urgent needed for a broad concept of innovation that is geared specifically
to the needs of small and medium enterprises. Promotion of innovation should involve
development of new technologies, high-tech and appropriate tools, new discoveries
and honing, product-, process-, and organizational and social innovations. A very significant added value must be sourced from all innovation subsidies, the one affecting
the growth of the "human resources and organizational development" and including
education, organization of work, development of partnerships etc.
The promotion of research and development by colleges and universities must turn
more intensively and consistently to medium-sized businesses. Colleges and universities need to be given a mandatory task to serve as an important innovation transfer
medium for the economy. In course of studies and thesis papers the issue of development small and medium enterprises should be brought up consistently. According to
the principle of "region as a living laboratory" research institutions need to achieve a
variety of measures to promote innovation with and for the medium-sized businesses,
such as tailored research and development projects, effective knowledge sharing, development and transfer of adapted examples of best practice or the implementation of
demonstration projects.
In a comprehensive study and survey of SMEs from Germany, Lithuania, Norway, Poland and Russia, the need for innovations in SMEs and their promotion was examined.
The results of the study are summarised below. 1
The role which SMEs play in the economy of the Baltic Sea Region makes creating
adequate conditions for their innovation and competitiveness growth a key challenge.
For this reason, it is vital to broaden our knowledge of the level of SMEs innovation
and to gather data on a demand for innovation support in SMEs.
In the study, the Baltic Sea region entrepreneurs have been asked to specify a kind
and a degree of intensity of innovation changes implemented in their companies. It
turns out that marketing and product innovations are most frequent. Moreover, an innovation climate based on openness in organization culture in these companies has
proved to be an important factor in innovation implementation in the majority of the
analyzed SMEs. SMEs in general have a bad opinion about the innovation climate in
the country in which they operate. A difficult access to financing innovation activities
1
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by financial institutions is a common problem with building a friendly innovation climate
in all the analyzed countries. Major problems which SMEs struggle within innovation
implementation are: lack of financial resources, complicated legal procedures, and a
deficiency of adequately qualified staff.
A cooperation with scientific and R&D circles and other institutions designed to increase SMEs innovation level is vital on the account of the specificity of SMEs, which
generally have limited human resources and a low financial potential. The results of
the analysis indicate that local authorities including chambers of crafts and commerce
and entrepreneurs’ associations are major partners in innovation cooperation for
SMEs.
As far as an SMEs cooperation with R&D institutions is concerned, a leader-role is
generally played by universities. Moreover, the intensity of this cooperation is quite
high. The percentage of SMEs cooperating with R&D centers amounts to 50% in the
Germany, 64% in Norway, 75% in Lithuania and 90.9% in Russia. Only the Polish
SMEs declare a very low intensity of contacts with R&D sphere (only 16.4% of the
Polish SMEs can boast of such contacts). The intensity of cooperation with R&D institutions does not translate into R&D projects in the Baltic Sea Region SMEs, however.
In the majority of the Polish, German and Norwegian SMEs, there have not been any
R&D activities, when the study was conducted. The Russian and Lithuanian SMEs are
exceptions to this rule, because 9 out of 10 analyzed enterprises have been involved
in R&D projects. Product and service enhancements are a predominant type of R&D
activities presented in the Baltic Sea Region SMEs.
Moreover, the study has shown that about 90% of the analyzed SMEs can see barriers
impeding cooperation with scientific institutions. The major barrier SMEs encounter is
insufficient proper funds to finance R&D and difficulties with access to external financing. However, according to the SMEs, the reasons for low intensity of cooperation with
R&D sphere are scientific institutions themselves - SMEs report difficulties with initiating cooperation with scientific institutions, a lack of interest of these institutions to involve in such a cooperation, and ignorance of the economic subject matter on behalf
of these institutions' representatives.
Barriers preventing cooperation between SMEs and R&D institutions in 5 countries of the Baltic
Sea region (in %)
Poland

Norway

Lithuania

Germany

Russia

Substantial costs, financial barriers
41

76

50

38

55

difficulties with starting a cooperation
29

32

33

31

36

lack of interest of R&D institutions to start a cooperation
20

28

42

19

19

legal barriers

4

8

X

X

R&D representatives do not understand the issue
18

64

46

25

27

communication problems with
R&D representatives
10

36

29

13

X

no barriers

8

X

6

18

18

11
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other (if so, what kind of barriers)
2

x

8

x

An attempt has been made to assess the demand for innovation in SMEs when analyzing the Baltic Sea Region SMEs' innovation potential and their cooperation with R&D
sphere.
It turns out that SMEs from all the countries indicate a high demand for R&D activities.
Polish SMEs are an exception in this respect, because only 1 in 3 of the analyzed
enterprises shows interest in R&D activities. Unfortunately, a high demand for R&D is
not accompanied by SMEs’ intentions to conduct such research in the future. The study
shows a high degree of uncertainty among SMEs as to satisfaction of their R&D needs.
The demand for specific types of support from universities has been much lower than
the analyzed above demand for periodical R&D. The entrepreneurs have been mostly
interested in periodical trainings and workshops for enterprises which were preparing,
or which were involved in innovative projects, as well as information meetings on specific types of and kinds of innovations. Such a low level of demand for support from
universities is due to the fact that most analyzed SMEs cannot see any potential benefits resulting from cooperation with scientific institutions.
SMEs demand for innovation support from universities (in %)
Poland

Norway

Lithuania Germany Russia

information meetings on types and
kinds of innovations
30,7

41,6

37,5

33,3

72,3

periodical trainings and workshops for
persons preparing and realizing innovative projects
35,5

58,3

50

20

36,6

allowing access to practical training
and didactical materials
22,6

16,7

16,7

20

36,4

individual consulting directly in the
company
22,6

37,5

62,5

26,7

18,2

individual consulting by phone

7,3

20,8

16,7

x

x

individual consulting via e-mail

11,5

16,7

16,7

x

x

other

2,94

x

4,2

x

x

The only positive effect of such a cooperation, which a majority of the analyzed SMEs
from all the countries have agreed upon, is "launching new products and services".
However, the analyzed SMEs have declared a very high demand for trainings and
consulting services from scientific environment. Services, products and new technologies are desired fields of a possible cooperation
Finally, cluster involvement in innovative projects of the Baltic Sea Region SMEs as
well as their intentions to engage in future cluster cooperation have been analyzed. It
turns out that the majority of the companies have not been involved in a cluster so far.
Unfortunately, the majority of the analyzed SMEs do not have any intention to start
cooperation with any cluster.
The above results show that it is necessary to start intense activities destined to increase the Baltic Sea Region SMEs’ understanding of benefits resulting from cooperation with scientific institutions, and the involvement in a cluster venture. Moreover,
5
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abolishment of the barriers identified in this study (mainly financial barriers) limiting
both innovation implementation processes and SMEs' cooperation with scientific
sphere is recommended.
Expected benefits SMEs can get as a result of their R&D cooperation with universities (in %)
Poland

LithuaNorway nia

Germany

Russia

launching new products/services

38,1

44

62,5

50

81,8

enhancing products/services quality

21,3

60

54,1

50

63,6

optimalization of organization operations

20,1

20

37,5

43,7

45,4

improvement of cooperation with suppliers
and customers
30,7

48

25

31,2

27,3

sales increase

33,8

52

58,3

25

27,3

improvement of competitive position

17,7

28

58,3

32,5

45,4

costs lowering

27,1

56

75

31,2

27,3

increase of ecological activity

7,8

24

41,6

18,7

x

increase of company's prestige

27,3

52

45,8

37,5

36,3

access to latest know-how

17,9

44

25

50

27,3

possibilities of new innovations implementations
16,1

16

62,5

31,2

27,3

possibilities of HR development

16

33,3

25

9,09

gaining new customers/increasing market
share
30,2

40

45,8

25

45,4

increase of company's profitability

52

45,8

25

27,3

9,6

17,2

In summary, innovation promoting requires an inter- and transdisciplinary approach
and additionally a learning theory of the interrelation of theory and practice. Innovation
support measures for small and medium-sized enterprises must meet specific conditions of SMEs, in particular:
• SMEs do not have any in-house staff; they require comprehensive services that
equal the staff performance of large enterprises, which would offset the sizerelated disadvantages.
• Services must be provided in closeness to companies and accurately according
to specific needs.
• Services must be accessed by the SMEs precisely at the point in time when
they are really needed. Services and information on stocks are not really helpful
to SMEs.
• SMEs suffer from bureaucracy, they are time- and expense-sensitive. All the
necessary services must be provided without red tape, from a single source and
must be cost-effective.
• Continuous exchange of information, stable foundation of trust, high reliability
and continuity are important. This requirier one, permanent contact person.
• Services must be provided in the language of the SMEs and offer financial benefits to enterprises.
6
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Services must be of outstanding quality, match individual needs and need to be
provided exactly at the right time.
Services must encompass different areas like business administration, engineering, marketing, human resources, sales, etc. Of prime importance are also
measures which promote international cooperation, because they create great
potential, in particular for SMEs.

When universities and companies cooperate with SMEs within the framework of dual
courses of study, this results in particularly intensive networking, direct technology and
knowledge transfer and excellent opportunities for tailor-made research and development work, which is carried out in the company by students supervised by professors
and lecturers.

3. Promotion of innovation in conjunction with dual study programmes
The innovation capacity of SMEs is most limited by the availability and skills of entrepreneurs, managers and professionals. Due to a lack of skills and entrepreneurs and
employees, innovation in SMEs is already much lower than it could and should be.
With the exception of Sweden, the number of younger people of working age in all
Baltic Sea countries will fall by up to 25% over the next 15 years. At the same time,
qualification requirements are increasing; human resource and social skills are becoming equally important alongside specialist knowledge. Improving qualifications and
7
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eliminating the shortage of skilled workers are the most important promotional task and
the key to sustainably strengthening innovation, competitiveness and growth in SMEs.
The realisation of dual Bachelor's degree programmes, in which the studies are combined with relevant vocational training, makes a decisive contribution to mastering this
challenge in order to attract the high demand for junior staff in innovative entrepreneurs
and managers for SMEs and at the same time to emphatically strengthen innovations
in SMEs.
Under dual study programs, close collaboration between academia and small medium-sized enterprises is achieved. In that regard, further welcome features are active
exchanges of knowledge and experience as well as implementation of manageable
research and development tasks for and by SMEs. Students will implement their semester or bachelor`s theses at companies where they complete their practical training.
They will select topics that are particularly business-relevant, thus ensuring notable
benefits
to
SMEs.

A dual bachelor study program is composed of the following basic elements:
• Admission requirement: higher education entrance qualifications (i.e. A-levels)
or advanced technical college certificate.
• Duration: 3 to 4 years maximum (depending on subject).
• About 50% of the educational period as practical training or professional activity
in a company. Vocational education takes place in dual form in companies and
vocational schools.
8
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About 50% of the educational period takes place at the university.
Both parts of the training are coordinated with each other and are carried out in
parallel. Theory can be taught in longer blocks (e.g. 3 months) or 3 days a week
with shorter additional blocks.
About 60% of the courses offered at the university are taught by full-time professors and lecturers and about 40% by practitioners from companies.
The participants sign a contract for vocational education/activity with the company and a contract for study with the university.
Degree: Journeyman/skilled worker and Bachelor.

The bachelor's degree also entitles the holder to follow a master’s program at a university at a later date. However, the aim is that at least 80 % of the bachelor’s degree
holders should remain in the small and medium-sized business sector as entrepreneurs and managers and, building on their initial bachelor’s degree, improve their skills
within the context of ongoing continuing education.

The excellent qualifications acquired in the dual study programs are also decisive prerequisites for high innovations. In addition, the participating universities/colleges
should also take part in practice-oriented research and development projects for medium-sized companies and thus promote innovations in the long-term. The study programs and innovation promotion are aimed at the identical target group, namely highperforming, medium-sized companies and their management person-nel. As companies are always included in the dual study programs, there is direct cooperation between companies and universities, which can be used for knowledge and know-how
9
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transfer as well as for research and development work by companies. Research and
development tasks can be carried out in various ways, for example

• Work as part of semester or bachelor theses of the participants/students
• Targeted individual assignments of the companies or consulting/knowhow transfer by professors and teachers
• More complex projects with public funding (especially from the EU)
• Joint work on projects with several companies in one industry (industry
association projects)
Universities and companies are training partners in dual study programmes. About half
of the entire training period takes place at the university and half at companies. Credit
points required for the Bachelor's examination are earned both during studies at the
university and to a certain extent during training and work in the company. The change
of qualification in the university as well as in the company can take place in block form
(e.g. three-month blocks) or in daily form. The dual study programmes are Bolognacompliant and lead to a recognised Bachelor's degree. The qualification in the company can be combined with a vocational training with the degree "journeyman" or
"skilled worker".
The close cooperation between universities and companies in teaching offers optimal
conditions for the promotion of innovation by SMEs through universities. The following
starting points and funding measures are particularly relevant.
a) The professors and lecturers of the universities must see themselves as equal
partners of the companies. They must regularly visit the companies, check their
innovation needs, provide advice, transfer new technologies, best practices, etc.
and accompany implementation in the companies. The self-analysis "Workplace Innovation for SMEs" developed in the project is an excellently suited instrument for this work in the enterprises, in order to find out the most important
innovation fields for the respective enterprise as entrance. 2 The more effectively
companies experience such innovation support, the greater their willingness to
participate as training partners.
b) In addition to personal exchange and transfer, universities shall maintain a comprehensive written and electronic transfer. For example, regular publication of
newsletters, innovation platforms, publications of prepared research results, dialogue forums, etc.
c) Approximately 60% of the teaching at the university is carried out by the academic staff of the university and about 40% by practitioners from the companies.
In connection with this, the practitioners should continuously bring the needs,
topics and tasks of the companies for innovation development into the research
and development work of the universities, so that an SME-specific orientation
can be achieved. At the same time, through the participation of practitioners in
teaching, entrepreneurial thinking, modern management methods, etc. can be
transferred to the universities and thus future-oriented organization, administration, work processes, etc. in the universities.
2

See Work Package 3 Management Tools and New Practices, Activity Creating SME prototypes, Result Instructions for small and medium-sized enterprises for the realisation of Workplace Innovations
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d) Since the students spend half of their time in the university and half in the company, a personal transfer of knowledge, new technologies, best practices etc.
from the universities to the companies can be optimal. Equally intensively, questions, concerns, tasks, etc. can be transferred from the companies to the universities via the students and the work of the universities in research and teaching can be stimulated and shaped in a way that is close to the company.
e) Topics and tasks for semester or bachelor theses should be formulated by the
participating companies according to their innovation needs, which are processed by the students in the companies after review and approval by the university. This work process is accompanied by professors and lecturers in the
companies who advise both the students and the companies on the development work and subsequent implementations. In this way, innovative tasks and
manageable research and development tasks in the companies are realized in
a targeted manner and without additional costs.

f) For the realisation of complex research and development tasks of SMEs, additional financial resources must be obtained. National, but also especially the EU
innovation support programs are too bureaucratic for small businesses; the cost
of application and project management is in disproportion to the potential outcome of the project and is too much for many companies. Another obstacle to
innovation is that SMEs cooperate too little in research and development, in
contrast to large companies. Universities must therefore develop their role as
an innovative service provider for the SMEs. They can advise companies on
formulating project proposals, or even serve as an applicant’s representative
and project manager. Industry association projects with several SMEs should
11
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also be developed by the universities, applied for funding and carried out by the
universities as lead partners.
During the project a new dual bachelor study program " Human Resources and Business Administration" will be developed and implemented. During the testing of these
program, the above-mentioned innovation subsidies are to be implemented and tested
at the same time. The focus is on the implementation of manageable research and
development tasks (see e). During the course of the project, the trials of the study
program as well as the trials of the innovation support measures were evaluated. On
the basis of the evaluation results, both the dual study program and the innovation
promotion concepts were then be revised and updated.

12

Innovative Entrepreneurs and Innovation
Support for SMEs: Knowledge Alliance „Human
Resources and Organizational Development“– KAforHR

Result 5.2
Solutions for R&D tasks of SMEs

Performing SME specific R&D tasks
on Workplace Innovations

Content
SME specific R&D tasks on Workplace Innovations in Finland
SME specific R&D tasks on Workplace Innovations in Poland
SME specific R&D tasks on Workplace Innovations in Latvia

Innovative Entrepreneurs and Innovation Support for
SMEs: Knowledge Alliance “Human Resources and
Organizational Development”

WP5 A7 SME specific R&D tasks on
Workplace Innovations
Finland PP2 SAMK (co-ordination), PP3 BIF, PP12 TGO

Satakunta University of Applied Sciences (SAMK), project partner number 2
Compiled by Dr. Kari Lilja, Dr. Sirpa Sandelin, BBA Petra Janhunen, BBA Juliana Aguilar-Mäkelä,
M.A. Johanna Vannes, B.Eng. Petri Keski-Korpela

Contents
Introduction ....................................................................................................................................................... 4
Research and Innovation System in Finland...................................................................................................... 4
R&D and development funding ..................................................................................................................... 5
Universities and Universities of Applied science ....................................................................................... 6
European Programmes .............................................................................................................................. 6
Research, development and piloting for SMEs and midcaps .................................................................... 7
Research, development, and piloting for large companies ....................................................................... 7
Enhance the competitiveness ................................................................................................................... 8
International Growth ................................................................................................................................. 8
Innovation Voucher ................................................................................................................................... 9
Funding for project .................................................................................................................................... 9
Funding climate activities ........................................................................................................................ 10
Artificial Intelligence funding................................................................................................................... 10
Fund payment process: Business Finland as an example ............................................................................ 11
Summary...................................................................................................................................................... 11
Further information ......................................................................................................................................... 11
R&D – co-operation between Satakunta University of Applied Sciences and SME-enterprises – 2 example
programmes .................................................................................................................................................... 12
Robotics Academy ....................................................................................................................................... 12
RoboAI ......................................................................................................................................................... 12
Company cases ............................................................................................................................................ 13
Case Pekan Parhaat – Automation of Bakery Packaging Line ................................................................. 13
Case Boliden Harjavalta – Machine vision as an instrument for industry ............................................... 14
Case Hangon Vohveli – UR5 Collaborative Robot Working in Café Environment ................................... 14
Case Oras – Collaborative robot in assembly work ................................................................................. 15
Case Neorem Magnets – Magnet stacking with the help of an industrial robot .................................... 15
Case Neorem Magnets – Measuring magnet dimensions....................................................................... 16
Exposure therapy and guided imagery in virtual reality – Welfare technology ...................................... 17
Rehabilitation games customizable according to the user – Welfare technology .................................. 18
Spoiled slaughterhouse waste can be recognized by hyperspectral camera and artificial intelligence –
Data analytics .......................................................................................................................................... 19
5VTA: Machine vision system to recognize the flavor of chocolate slabs and to guide the robot –
Robotics and Automation ........................................................................................................................ 20
5VTA: Mobile robot call application for food logistics – Robotics and automation................................ 20
5VTA: Processing of bakery products with a light touch gripper – Robotics and automation................ 21
Omron mobile robot at Kodin Terra ........................................................................................................ 22
MeWet Simulated SMART Home ............................................................................................................ 23
Application for Health and Well-being Professionals .............................................................................. 23
Automated beverage bottle opener........................................................................................................ 24

Utilization of ECM (Electro Chemical Machining) technology in Finland ................................................ 25
Case: Further Development of the Insta Blue Aware™ (IBA) Product Family ......................................... 26
Compressed Air as a Service .................................................................................................................... 27

Introduction
The importance of R&D activities of small and medium size companies, presenting industrial, commercial,
and service sectors, has been recognized in many countries, and within the European Union, too.
Supporting the product and service development by different ways is one of the most effective ways to
support growth, employment, and sustainable development of the business and the society. Innovating is
important in any economic situation, and even more in exceptionally circumstances. The challenges and
requirements of contemporary era, such like Covid19-epidemic, climate change, greenhouse effect,
digitalization, and globalization, are challenging the companies to develop new innovations.
Innovation is a fundamental part of the development and growth of a company. The innovative, technical,
and competitive capabilities of companies are important for the survival and transformation of SMEs.
Innovation should be a part of company’s business culture; developing products or services, production
methods, business models, processes and reaching new customers should be written in genes of the
company to support the continuum of the business.
Hence, incentive SME policy in various sectors is a key issue in Finland, and particularly in funding the R&D
activities. According to the website of Suomen Yrittäjät, the national organization of Finnish enterprises
(www.yrittajat.fi), SMEs are playing an important role in the Finnish economy, generating more than half
(57.5%) of the €445 billion of total business turnover and with a GDP over 40%. Thus, financial support
directed to R&D-activities of SMEs is a crucial element for Finland to be able to strengthen the enterprises
who are making the future.

Research and Innovation System in Finland
Finland is known for its high technological level and strong commitment to education, research, and
development. The public and private research institutes along with science universities and universities of
applied sciences make up a successful research networking system.
In Finland, both public and private sectors invest a fair amount in research and development. Major part of
funding for these investments comes from governmental sources (Figure 1). Also the infrastructure and
organizations offering business counselling services for free to everyone in the country, whether you
already have a business, or are just planning to launch an idea, are mainly funded from governmental
sources.

Figure 1:Common R&D funding and support sources.

The supporting and advising organizations listed in the Figure 1, as well as the services, are just examples.
In addition to these there are suborganizations of several ministries giving information on how to become
and success an entrepreneur, just one example to be given. There are also funds to support enterprises in
order to prevent unemployment and to support the employment of particular groups. Furthermore, there
are regional and municipal organizations attracting the enterprises to settle to the area in question, and to
advice and support them, sometimes even funding them.
Many of these services are provided in multiple languages including Russian, Finnish, Swedish, English, and
even in Chinese, with the purpose of stimulating foreign innovation as well. Below can see the expenditure
by source of funding and sector (Figure 2).

Figure 2:Funding of R&D activities, Source: Official Statistics of Finland (OSF),
https://pxnet2.stat.fi/PXWeb/pxweb/en/StatFin/StatFin__ttt__tkke__yht/statfin_tkke_pxt_11r4.px

Although Finland has not been listed among the top 10 of the best countries to undertake, the country has
become a global center for entrepreneurship that grows each year. This has been enabled by motivational
and solid support, helping Finnish citizens and foreigners to become trailblazer in the international
competitive marketing. Also funding to develop a new product or service, or to position the business into a
new market has played an important role in Finnish business support.
In many countries, this kind of support may be a great nightmare due to bureaucracy in handling
documents and acquiring support or simply due to the failure of the public system. In Finland, this is less
complicated. If you already have your business running or so far well established, the way to get grants or
loans is easy.
In the next chapters, the types of services provided by Finnish funding organizations to SMEs wishing to
develop product, go to the international market, research for projects and pilot, or increase
competitiveness, will be discussed.

R&D and development funding
Investments in innovation for R&D is vital to the development of companies in today's economy. Innovation
may lead to greater productivity, to improvement of existing products, to development of new products
and services, or to creation of new business models or innovative projects. It plays an important role in
society and is a key driver of economic progress that benefits the entire economy, consumers, and
businesses.

To strengthen the local and international market, both the Finnish public and private sector are investing
the total proportion of 4% of the GDP in research and innovation activities, with the aim of improving
society's well-being. These investments are at least partly funded by funds provided by governmental
agency Business Finland, EU funding program and other funding sources for research, product
development, business development or bold experiments. In addition to direct funding, some actors are
also providing resources for R&D-activities. One example of this are students doing their project works and
theses by solving problems found in real business life.
Let's have a look at the funds and support available for each type of research.

Universities and Universities of Applied science
In Finland, many innovative startups and business innovations come from research programs connected to
universities and universities of applied sciences. Both types of universities create economic growth by
developing new business opportunities and sustainable solutions to challenges of contemporary era.
Universities aim is to promote free research and to provide academic and artistic higher education based
on research interacting with the society. According to the website of research.fi, publisher of research
conducted in Finland (www.research.fi) total R&D expenditure of the universities is about 1,4 billion euros
out of which one third is basic funding from the state. Most of the competitive project- and program-based
research funding comes from the Academy of Finland, Business Finland, and the programmes of the
European Union, but also the private foundations are funding researches and projects with remarkable
proportions.
On the other hand, universities of applied sciences have a mission to train professionals focused on market
needs and carry out research and development that support training and, in particular, promote regional
development.
According to www.research.fi, total R&D expenditure of the universities of applied sciences is around 180
million euros. Out of this about 40 % is basic funding from state. Most of the competitive research funding
comes from the programmes of the European Union and national public sources.
Academy of Finland (AKA) is an important source of funding for scientific research in which high-quality
scientific research funds, provides expertise in science and science policy and strengthens its position.
According to Academy, their goal is the renewal, diversification and increasing internationalization of
Finnish research. Their activities cover the full spectrum of scientific disciplines.
A range of basic research is funded by academy, which cover the way for innovative applied research and
the use of new data. Most of the funding granted by the Academy is channeled to research carried out at
universities. The Academy also deal with international research organizations in cooperation with Business
Finland and the administration of EU research programs.

European Programmes
Innovation increasingly plays an important role in the European economy. This role is widely acknowledged
and strongly associated with other EU policies, particularly with employment, competitiveness,
environmental, industry, and energy policies. The aim of EU’s innovation is to transform research results
into new and better services and products, in order to remain competitive in the world market and to
improve the quality of life of people in the European Union. The EU annually uses 0.8 per cent of GDP, less
than the US, and 1.5 percentage points less than Japan, on research and development (R&D), even if the EU
market is the largest in the world.
With the aim to keep good researchers and innovators, avoiding the move of these professionals to
countries that offer better conditions and wages, the European Union developed the concept of
"Innovation Union" with the following objectives:
•

Transform the EU into a worldwide scientific center,

•

Removing obstacles to innovation – such as costly patenting, market fragmentation, slow
standards-making, and skills shortages – that currently prevent ideas from reaching markets
quickly,

•

Revolutionize the way the public and private sectors work together, namely through the creation of
European Innovation Partnerships (EIP) between EU institutions, national and regional entities and
companies.

According to the European parliament, innovation union is a fundamental investment for future. For
instance, reaching the target of investing 3 per cent of EU GDP in R&D by 2020 could create 3.7 million jobs
and increase annual GDP by €795 billion by 2025.
Finland is an active member country in European programs. There are 6 European program with which
Finnish enterprises have opportunities to develop their know-how in cooperation with international
research groups and businesses. These programmes are
1. EUREKA: is a network that brings together the European member states with the aim of fostering
cooperation in research and innovation.
2. HORIZONTE EUROPE: is the EU's largest investment in funding, the program funds business product
development, innovation scaling and international growth, as well as cutting-edge research,
training, and international mobility of researchers. For example, companies, universities, research
institutes and public and third sector actors can apply for funding from the program.
3. ESA: Business Finland has the primary responsibility for funding of scientific instruments that are
developed in national projects for ESA programs and for bilateral projects.
4. COST: is a funding organization for research and innovation networks with the purpose to connect
research initiatives across Europe and beyond as well as enable researchers and innovators to grow
their ideas in any science and technology field by sharing them with their peers. COST Actions are
bottom-up networks with a duration of four years that boost research, innovation, and careers.
5. EUROSTARS: Provides funding for market-oriented research and development with active
participation in research and development - performing small and medium enterprises (R&D
performing SMEs). Eurostars is managed by EUREKA.
6. ENTERPRISE EUROPE NETWORKS-EEN: The European Commission (COSME program) finances the
Enterprise Europe Network. The Ministry of Employment and Economy and the network partners
fund the network at national level. EEN operates in over 60 countries and around 600 organizations
and over 3,000 experts provide the network's services.
All the information regarding to funding application is available on the individual European program and
business Finland website. Business Finland and other governmental and EU agencies are providing further
information on the programmes and how to search the funding and support.

Research, development and piloting for SMEs and midcaps
The SMEs are less likely investing in R&D activities than larger ones. This might weaken their ability to
compete in the market. The Finnish government supports all types of business and SMEs have even more
opportunities than large companies to invest in R&D with the assistance and funds available. Also funding
for beginning or widening the export and guarantees for receivables and liabilities caused by export are
available.
The R&D funding can be applied for renewing actual products or services, production methods or business
models, or developing new one. The funding is in most cases in form of loans. Direct support is used only in
exceptional situations.

Research, development, and piloting for large companies
The customer-oriented product or service development work is beneficial to the whole organization.
Business Finland offers a fund for the companies to pilot the features of a novel and innovative solution
along with its customers and get feedback for further R&D. This piloting can be either a quick trial, which is
commonly used in software development, or it may be a long development process, that is a common

situation in the medical, energy, or chemical industries. The piloting can be conducted in Finland, or it could
be carried out abroad. The form of funding is loan, and the support covers
•

The testing of a new innovative product, production method, process, or technology in, for
example, a production facility.

•

The development and testing of a new innovative operations model or system in a real operational
environment, for example, in a city district, traffic, or as a part of operations of the client company.

•

The development of a new innovative service and ensuring that it functions in the customer's
operational environment and processes.

Enhance the competitiveness
The corporate world is increasingly more competitive and globalized, and the most important factor that
corporations have is the human resource. To remain in contemporary competitive market with increasing
supply of goods or services, the companies need skilled employees to solve complex problems and deal
with sophisticated technologies. The growth potential of companies can be limited if they cannot train
existing labour and/or if they are not able to attract new employees with the required knowledge.
The knowledge, skills, and ability to continuously develop and learn new topics is increasingly becoming a
competitive advantage for companies. One of the most challenging tasks for companies is to maintain a
management model that encourages continuous learning and makes tacit knowledge and hidden abilities
visible, which on its part would add the value, even if intangible, of the company. To enhance the
competitiveness, Business Finland provides grants funding to companies to acquire new knowledge and
competencies. However, this funding is not aimed for finishing a product or service.

International Growth
Operating in different segments and / or countries can be an alternative for organizations seeking to
differentiate themselves in the competition, thus, the internationalization of companies is the relevant
alternative when opening new markets. To be able to compete in international markets, there are
requirements imposed both by institutions in the countries of origin and destination, as well as by the
customers in new market, that a company must fulfill.
If the company wish to internationalize its operations into new markets and wants to take advantage of the
many benefits of establishing itself abroad, Business Finland has a global network of 148 experts in 35
countries, and the assistance of this network is available for the customers of Business Finland.
The advisory services of Business Finland cover
1. Advice and coach: Help companies to find suitable experts and external consultants, by providing
them with objective, market-specific information, market entry strategy and plan local contracting
and negotiation culture.
2. International Accelerator Programs: Provides acceleration in target market to validate the productmarket-fit and to create contacts to potential investors, partners, and customers. The financing is a
grant, following de Minimis rules, that covers 75% of the overall project costs.
3. Team Finland business delegation: Business Finland attract foreign visitors to Finland by Finnish
government ministers and senior officials, direct contacts with target country ministries as well as
creating networking opportunities with significant business contacts that may be difficult for
individual companies to reach.
4. Targeted efforts for manufacturing industry: The aim of this service is to support the
manufacturing industry by building joint offering, identifying new markets and customer groups,
and implementing targeted export promotion activities with machines and equipment, electronics,
photonics, industrial digitalization.

5. Expert search: Helps company to find the right consultant for internationalization strategy, conduct
market research, and develop sales channels and marketing.
6. Market Access: USA, China, and Singapore: Independent company or a large business can apply for
the Market Access program, which the MBA team will provide to the company with a tailor-made
plan for the market entry.
7. Enterprise Europe network: EEN operates in over 60 countries offering all the service regarding like
to internationalization and legal matters, finding the suitable EU funding program and international
cooperation partners.

Innovation Voucher
In contemporary era, constant changes in habits, trends and consumption patterns are further a rule than
an exception. New demands arise every day, new markets appear and, consequently, new business
opportunities are created. Among all this, companies from all segments seek to create services, products,
and solutions precisely to meet new needs. Good example of this could be the cases like streaming audio
and video services, or new passenger transport applications like Uber, which have become the new
standard in their fields. However, launching a new product involves a series of challenges for the company.
To increase the chances of success, there are some tools that can be adopted at different stages of the
process of creating a new product or service idea with international growth potential, finding business
opportunities, and launching the product. One of these is an innovation voucher for SMEs, provided by
Business Finland, that can be used e.g., to hire new knowledge and skills, or to purchase expert services
related to innovation activities.
The following criteria needs to be matched for the costs eligible for innovation voucher:
•
•
•
•
•

Services related to the development of product and service strategy (incl. the preparation of a
design strategy).
Experiments, agile product, and service development.
Measurement and testing services relating to innovation.
Feasibility studies and expert opinions relating to innovation.
Services related to the evaluation and exploitation of research results.

It is worth noting, that the services are provided for activities related to innovation, and there may be tasks
that do not fit into the list of eligible services.

Funding for project
Project funding is also an important part of the company's development especially in competitive market.
Many companies are looking for tools that could help them to strengthen their core supply in target
markets through the development of new goods and services, and some of these companies may be
beginners in project founding processes. Therefore, the Business Finland also provides project funding and
supervising. A company applying the funding is required to itemize the project costs and certify that the
costs are eligible according to the terms and conditions. A fee paid to create the application is not an
acceptable cost for the project.
The eligible costs for project are for example:
•
•
•
•

Salary of people on the project
Social security costs as well as other employment costs such as recruitment costs, staff training and
fringe benefits.
Specialized services according to the project plan
Other costs include general expenses, travel, material and equipment costs, as well as rent and
purchase of machinery and equipment, depreciation of machinery and equipment, and rental costs
(including cloud services).

Terms and conditions as well as forms for applications, notifying the changes and reporting final reports can
be found on the web pages of Business Finland.

Funding climate activities
Climate change is a global issue that has been discussed in recent decades, challenging the existence of
several species, humans, biodiversity and other organisms on the planet, its effects can already be seen in
several parts of the world. Therefore, a number of solutions can come into play to rescue and prevent
future disasters.
In Finland, there is a governmental organization called Climate Fund that provides fund in order to
combating climate change, elevate low-carbon industry and promoting digitalization. “Its objective is to
reduce greenhouse gas emissions, make the use of natural resources more efficient and promote
biodiversity” (Climate Fund).
In order to drive a low carbon economy, the Climate Fund invests in large-scale projects related to climate
and digitization such as circular economy, clean technology solutions and energy efficiency. If the company
has a proposal for a climate solution, it can search for Climate Fund services and draw up an investment
plan. The proposal will undergo analysis. An acceptable application must meet the three evaluation criteria
(Figure 3) used to evaluate each investment proposal made to the company.

Figure 3: Description of the Climate Fund's investment evaluation model and the criteria. Source:
https://www.ilmastorahasto.fi/en/climate-funds-investment-criteria/

Based on this information, possible encounters and company’s investments Climate Fund will be able to
take part in the company’s project. Another organization like the Ministerial Economic Policy Commission
can support the proposal if the company's investment is over 20 million euros.
Further information on the Climate Fund's investment and participation process is available on the
website's www.ilmastorahasto.fi

Artificial Intelligence funding
In 2017 Finland created one of the world’s first national AI (artificial intelligence) policies and action plans.
The goal of these activities was to boost research and education in the field of AI. Finland has a long
experience in AI research. Due to this, Finnish researchers have a cutting-edge expertise.
AI has become an essential element behind the performance of Finnish enterprise resource planning
systems (ERP). This is an example of how AI development by great number of innovative startups, coming
from research and universities program has led from ideas to practice. AI innovations are being applied in

various sectors such as healthcare, manufacturing, business tools and services. Finland's aim in using AI is
to produce exclusive products and services that will be marketed globally in the future economy. A new
digital platform is being created to lead data and AI to support B2B business models that lead the rapid
development of digital service.
The support for the AI system is based to enterprise-oriented partnership model across companies,
research organizations and institutions in the public sector, that are aiming to find new innovative ideas
and solutions to new growth sectors in Finland. Business Finland provides funding for Business AI, aimed at
SMEs, startup, mid-size and medium companies. The company can apply funding for development,
research, joint-venture project with other companies or partnership with Finnish enterprises and research
organizations. Organizations are demanding a more agile and intelligent management process, in which the
digital service is essential for their development. Mastering AI skills is a fundamental issue for companies to
solve real-life problems in society.

Fund payment process: Business Finland as an example
It is important to highlight that the company will not necessary have 100 per cent of acceptable costs
covered by funding and grants. The proportion of covered costs depends on the source and form of
funding. E.g., the governmental agency Business Finland provides free basic services, granting a loan
covering from 50 to 70 per cent of the project's acceptable costs. For large and mid-cap companies, the
loan covers a maximum of 50 to 70 per cent of the acceptable costs. The maximum repayment period for a
product development loan is 10 years. The first five years can be a period of grace before refunding of the
loan begins.
After the Business Finland has made decisions on the granting of loans or grants based on applications. The
State Treasury (Ministry of Finance’s agency) is responsible for activities following the loan decisions, for
example, payment transactions, monitoring, and recovery of loans. Thus, it is always important to check the
terms and conditions of the fund provider and funding in question, and make sure to apply for the right
service or program to be able to avoid future problems.
Additional information can be found on the website of Business Finland and The State Treasury.

Summary
It is unquestionable that innovations are important for growth and surviving both on point of view of
business and on point of view of human and environmental aspects. We can solve the contemporary and
future challenges only with innovativeness supported by and based to the scientific and technological
findings and knowledge. In the commercial sense, (technological) innovation can be understood as
transformation of knowledge into products, processes and services that can be commercially capitalized.
The innovation is the engine of economic growth and innovative capacity is the great competitive resource,
which the incentive policy provides as a fundamental element for SMEs to remain in the market. To support
the innovativeness, research and development, many different sources and forms of funding has been
founded. One part of them is based to programmes of European Union, another part is based to national
legislation and third part is funding provided by private organizations, institutions, and foundations.
Although there is a remarkable number of funding sources, the competition for funding is hard, and only
the best projects reach the goal.

Further information
https://www.yrittajat.fi/yrittajan-abc/innovaatiot-ja-aineeton-omaisuus/apu-ja-rahoitus-317434
https://tem.fi/tutkimus-kehitys-ja-innovaatiorahoitus
https://tem.fi/ilmastorahasto
https://newsinitiative.withgoogle.com/dnifund/
https://uusyrityskeskus.fi/wp-content/uploads/2021/02/Perustamisopas_2021_EN.pdf

https://www.finnvera.fi/eng/start/setting-up-a-company
https://ec.europa.eu/info/sites/default/files/factsheet__a_modern_and_streamlined_approach_to_business_insolvency.pdf
Mission - The Finnish Climate Fund (ilmastorahasto.fi)
https://research.fi/en/science-innovation-policy/research-innovation-system
https://fcai.fi/
https://www.valtiokonttori.fi/en/service/product-development-loans/#general-information_in-short
https://www.aka.fi/en/research-funding/programmes-and-other-funding-schemes/researchinfrastructures/

R&D – co-operation between Satakunta University of Applied Sciences and
SME-enterprises – 2 example programmes
In the future, robotics will expand in all sectors. In industry, robots have been used for almost 60 years
already, but now especially service, logistics and collaborative robotics equipment manufacturers
experience growth in business. Development of robotics and growing production volumes decrease unit
prices, and, at the same time, the companies´ investments in robotics are increasing. To respond to the
increasing demand for practice-based education programmes in Robotics and Artificial Intelligence (AI),
Satakunta University of Applied Sciences has within the past few years launched two prorammes, RoboAI
and Robotics Academy.

Robotics Academy
Robotics Academy was founded in 2017 and is a modern form of education concentrating on practical
business projects and developing concrete technology competence. Instead of traditional studies, students
of the Robotics Academy learn by participating in a variety of projects approaching robotics, automation,
and information and communication technology (ICT) in cooperation with regional businesses. The aim of
the Academy is to prepare students for the needs of working life.
Robotics Academy is suitable for students, who are curious, creative and have solution-based approach,
and students, who are active and social, can work in teams, and want to take responsibility of their own
learning. Educational content is not strictly bound but lives according to the needs of the companies and
student´s own interests. The content will always stay up-to-date, and the student will have an individual
learning path. At the heart of the Robotics Academy is open-mindedness and a culture of experimentation.

RoboAI
RDI activities at SAMK, that focus on automation, robotics, artificial intelligence, and welfare technology,
are gathered under RoboAI brand. RoboAI acts as a global innovation platform for research and
development, and education and competence. The RoboAI laboratory at the campus of Satakunta
University of Applied Sciences in Pori.
The research and development centre RoboAI offers product development services connected to
technology to enterprises, and start-up services to students and novice entrepreneurs. RoboAI provides
also retraining and upgrading of qualifications and further education. Furthermore, spreading knowledge
about technology among children and adolescents and encouraging the children to seek the field of
technology are important parts of the role of RoboAI. The principal aim of RoboAI is to support the growth
of technology industry and enterprises in the region, to increase competitiveness and to create a solid basis
for technological development and digitalization.

Company cases
Company projects combine the needs of the companies, the expertise of the professionals and the fresh
and innovative views of the students.

Case Pekan Parhaat – Automation of Bakery Packaging Line
Student Jenni Alatalo from Satakunta University of Applied Sciences created an automation plan for the
packaging line of a bakery. The thesis was commissioned by Pekan Parhaat Bakery, and it was implemented
as a part of 5VTA project (Five effective technology steps in food industry SMEs project). The project
partners include Satakunta University of Applied Sciences, Seinäjoki University of Applied Sciences,
Regional Council of Satakunta and Regional Council of South Ostrobothnia.
The purpose of the thesis was to find out how the cutting and packaging of Swiss roll slices could be
automated in a bakery enterprise. The most appropriate devices were found based on the production
volume, the costs were estimated, and a simulation was made according to the most cost-effective
automation plan. The goal of the thesis was also that automation would enable more effective use of time,
help in gaining savings based on accelerated packing, and increasing the production volume.
When selecting the devices, besides the price special attention was also paid to the suitability of the
devices in a bakery environment, where hygiene is extremely important. The space required by the devices
is also a significant factor for the working to be pleasant and safe. A major benefit in the selection of the
devices is the possibility to use the devices in the manufacturing process of other products, thus making the
investment more beneficial.
Three plans of a different level were drawn up for automation:
1. In the first plan, all the stages related to cutting and packaging are automated by utilizing
automated devices provided for bakeries Moving the packed products to a cardboard case is the
only phase done manually.
2. In the second plan, a collaborative robot cuts the pieces by a special tool designed for it. The same
robot moves the cut products to individual packages that are conveyed through flow pack packing
machine. From the packing machine the products continue to a rotating table, which an employee
empties at appropriate intervals to cases.
3. In the third plan, only the flow pack packing machine and the following rotating table are utilized.
Thus, the cutting, packing of individual products and packing of plastic-coated products into cases is
carried out by manual labour.
When cost calculations were made based on these plans, it was discovered that the cost of the automation
with the first plan would be more than 200 000 € without the installation and programming costs. The
devices in the second plan cost altogether approximately 70 000 € and in the third plan about 40 000 €.
Based on these plans, the most cost-effective solution in this situation was plan number two.
For further information: see Jenni Alatalo´s thesis
Company: Pekan Parhaat Bakery
Collaboration partner: Seinäjoki University of Applied Sciences
Branch: Food industry
Solution: As a result of thesis there are three automation options that have different levels of
automation and budget. The most cost-effective automation plan was plan number two (70 000 €).
Selected solution in which a collaborative robot is used for cutting and packaging of Swiss roll slices.
For details of the 5VTA-project, see p. 13.

Case Boliden Harjavalta – Machine vision as an instrument for industry
Robotics Academy was commissioned by Boliden Harjavalta nickel smelting plant to utilize machine vision
in their process. The possibilities of machine vision were studied by students. The aim was to deploy
machine vision to study the concentrations of different constituents in slag after the smelting process.
A system where computer vision is applied for industrial purposes is called machine vision. The system
consists of a light source, a target to be imaged, a camera, a computer with an image processing software
that automatically interprets the image.
Machine vision systems mainly execute tasks that are strictly pre-programmed. In this commission
concentrations given by the customer were recognized on a conveyor belt. The used application was
Cognex application In-Sight. In a smart camera all the image processing and calculations happen in the
camera itself.
During the project the students learn how to utilize different camera and light options. The project gave
mutual benefit. The competence of the students grew, and the commissioner received the information
they hoped for. With the knowledge gained, projects requiring machine vision can be met better.
Company: Boliden Harjavalta
Branch: Metal industry
Solution: Machine vision systems mainly execute tasks that are strictly pre-programmed. In this
commission concentrations given by the customer were recognized on a conveyor belt. The used
application was Cognex application In-Sight. In a smart camera all the image processing and
calculations happen in the camera itself.

Case Hangon Vohveli – UR5 Collaborative Robot Working in Café Environment
Robotics does not only refer to assistive devices used in industry. Robotics can also be utilized in more
everyday tasks, and that´s what Robotics Academy students were commissioned to find out. A group of
students started researching the possibilities of using UR5e collaborative robot at a café, especially in
making coffee and waffles.
Group members Pietari Pulkkinen, Jukka-Pekka Rajahalme and Timo Virtanen started the project by
collecting all the necessary equipment to create a demo café. An old Moccamaster coffeemaker was found
at the campus, and the commissioner provided the group with a Belgian waffle iron, a real “Mercedes
Benz” in the field. For the robot to work smoothly in the kitchen, the group had to design and 3D-print
auxiliary devices suitable for a finger gripper, e.g., a new handle for the coffee pot.
Once the demo café was completed, programming the functional features of the robot was a smooth
operation for the group, and the robot carried out the tasks brilliantly. Among the industry-centered
projects, making waffle was a nice and tasty change. Besides, having coffee has always belonged to the life
of engineering students.
Based on the demo, the students believe that the UR5 collaborative robot is well suited for tasks at a café.
“UR5e is suitable for simple and repetitive tasks at a café. Besides the tasks conducted in the demo, the
robot can be used for e.g., spreading dough with suitable tools, pouring different drinks, cutting cakes and
pies, and decorating cakes”, Pietari Pulkkinen, member of the project group, lists.
The case was commissioned by Hangon Vohveli and its owners Aarno and Leena Törmälä. The
commissioners were happy with the cooperation, and they intend to employ the robot in café tasks at their
café.

“Working with the students was a pleasure. They showed initiative and really aimed at finding a functional
robotized solution for making coffee and waffles at our café. Our intention is to realize the robot solution, if
not yet next summer but at a later stage. Besides functionality, it will be a nice sight for the customers, and
we can all learn the kind of assistive tasks the robots are already capable of”, Aarno Törmälä says.
Watch a video about the UR5e collaborative robot working at the café. The video is made by the students
of the Robotics Academy.
This robot experiment was carried out as a part of the HLS robo project, which has been granted co-funding
from Rural Development Programme for Mainland Finland 2014 – 2020.
Company: Hangon Vohveli
Branch: Food and beverage service activities
Solution: Based on the demo, the students believe that the UR5 collaborative robot is well suited for
simple and repetitive tasks at a café (tasks conducted in the demo and e.g., spreading dough with
suitable tools, pouring different drinks, cutting cakes and pies, and decorating cakes)

Case Oras – Collaborative robot in assembly work
Robotics Academy was commissioned by Oras Group to research the suitability of a robot for assembly
work. The goal was to automatize a five-part assembly line utilizing an assembly robot.
The robot chosen for the project was a dual-arm YuMi robot, which has been developed to assemble small
parts. The robot capable of real cooperation has arms that change position flexibly, part location function
based on camera and a precise control system.
In the project, the tasks of Robotics Academy students included the programming and simulation of the
robot, utilization of machine vision and the design and implementation of the parts connected to the robot,
i.e., jigs, pallets, and layers, by 3D-printing. The project gave the students a possibility to comprehensively
learn the functioning and limitations of the robot. The primary goal was reached, i.e., the assembly task
was executed by the robot.
“Cooperation with Robotics Academy was easy, and we key into each other already at the first meeting. The
assembly of our product varies and with this project we became aware of potential new ways of
functioning. The results were interesting, and they are a good basis for further consideration. I believe both
cooperation parties gained benefit from the project.” - Maarit Ruohola, HSEE Manager, Oras Group
Company: Oras Group
Branch: C28140 Manufacture of other taps and valves
Solution: The primary goal was reached, i.e., the assembly task was executed by the YuMi robot, which
has been developed to assemble small parts. Academy’s students were responsible for programming and
simulating the robot, using machine vision, and designing and implementing parts of the robot’s tools,
i.e., jigs, palettes, and levels, by 3D printing.

Case Neorem Magnets – Magnet stacking with the help of an industrial robot
Robotics Academy was commissioned to assemble certain magnets to a required length and form. The
possibilities to use an industrial robot for this purpose were studied by students. The goal was to research
whether this given task could be implemented by using different industrial robots.

An industrial robot is a computer-controlled machine that can execute the same repetitive task with the
same accuracy and speed several times. An industrial robot is a general-purpose machine, and the same
robot can execute several different tasks, depending on the program and the purpose.
The commissioner was Neorem Magnets, the Finnish magnet factory. Their main products are different
magnets and magnetic solutions, and they produce high-quality magnets for the different fields of industry
utilizing state-of-the-art technology in the field.
Two robots were used in the project: UR-5 and ABB IRB-120. The robot chosen to finalize the project was
UR-5 because it met the requirements and hopes of the commissioner better. UR-5 is easy to program and
sufficiently fast to execute the task in question.
In the project the students learned how to program and utilize the different features of the robots in an
industrial environment. Altogether, the benefit gained was mutual. The competence of the students grew
remarkably, considering that this project was the first touch to the wonderful world of robotics to some
students. With the competence gained, future robotics challenges can be met even more efficiently.
Company: Neorem Magnets
Branch: Metal industry
Solution: Two robots were used in the project: UR-5 and ABB IRB-120. The robot chosen to finalize
the project was UR-5 because it met the requirements and expectations of the commissioner better.
UR-5 is easy to program and sufficiently fast to execute the task in question.

Case Neorem Magnets – Measuring magnet dimensions
Robotics Academy got a challenge from Neorem Magnets connected to measuring the dimensions of the
magnets. The dimensions of the polygon-shaped magnets should be measured with the accuracy of
hundredths of a millimeter.
The challenge was tackled by first conducting a project, where Belgian and Spanish exchange students
studied how the measuring of magnet dimensions could be executed by a smart camera. Already at the
beginning of the first project it was known that even the best of smart cameras with the highest of
resolutions were not accurate enough for the accuracy of hundredths of a millimeter. The goal was set to
find out what kind of tools and setup were needed for the measuring to succeed.
At the beginning of the project Colin and Nicolas from Belgium and Jaime from Spain got acquainted with
the analysis program of the smart camera and built a setup to be able to capture an image of the magnet as
precisely as possible, in stable conditions and repeatedly. When the basic functions of the analysis program
had been studied, they started to execute the measuring program. With the measuring program, machine
vision system recognizes a piece, finds its edges, and measures the distances between the edges in relation
to each other, and measures the angles between the edges. When the program was ready, the students
tested imaging and measurements by measuring all the pieces three times on both sides. Thus, data was
received on the repeatability and measurement error of the analysis program.
Based on this first project, the results showed that measuring of magnet dimensions was possible by
machine vision, and by measuring technique the repeatability and speed of the measuring process could be
improved. Based on this project, the goals of the next project were defined, i.e., building more precise
imaging arrangements and an applicable analysis program. Moreover, designing a more accurate image jig
was set as an objective, as it helps to stabilize the magnet on the imaging platform.
Implementation of the first project was a very pleasant project work for the exchange students. They
learned how to program smart camera analysis program in an environment previously unknown to them.
They also genuinely focused on presenting the results concerning different pieces and measurements.

“The students had created a really impressive program in a short time and a lot of data was compiled for
the report, which is particularly valuable when evaluating the functionality of the program and analyzing
the areas for improvement. With cooperation we will receive valuable information on different machine
vision systems and their price categories and applicability for our different needs to support the investment
decision.” - Jukka Hissa Production development engineer at Neorem Magnets.
Company: Neorem Magnets
Branch: Metal industry
Solution: Measuring of magnet dimensions was possible by machine vision, and by measuring
technique the repeatability and speed of the measuring process could be improved. The project
used an IDS camera that captures the subject in very high resolution.

Exposure therapy and guided imagery in virtual reality – Welfare technology
Increasing number of people meet challenges of wellbeing of the mind in their everyday life. For example,
fear of social situations, performance anxiety and stress are commonplace. Especially young people need
new solutions that suit their world to support the traditional paper and pen–methods. Technology offers
much needed low threshold instruments to work on these challenges.
Exposure therapy is one of the most efficient methods in treating anxiety. According to studies, 60 – 75 %
of people treated with exposure treatment feel they get some sort of relief in their condition and the
effects are long-lasting. Exposure therapy is based on facing the fear. When persons are exposed to the
targets of their fear long enough, the mind adapts to the stimulus that causes fear, and thus it will not
cause a stress condition anymore. Virtual reality is a potential tool for exposure therapy because it helps to
create experiences that feel real in a safe environment. Digital environment also assists in making all kinds
of changes (e.g., adjusting the number of stimuli and the progress of the situation), which in the real world
would be cumbersome or expensive to implement (cf. fear of flying and flying).
Example: Exposure application for agoraphobia
•

In the demo the user is at a store, and the goal is to queue and pay for the shopping (Picture 3). The
demo uses a real 360 degree-image that is watched with virtual reality headset. In the demo the
user can proceed from one interaction (go to the queue) to another (do business with the
salesperson) at their own speed. The aim of the exercise is to result in an anxiety response, wait for
the stress condition to ease and then continue with one step at a time, at own speed.

Relaxation
VR technology can also be used to support relaxation. The user can be taken virtually to diverse relaxing
environments (e.g., the nature). Therapeutic tools can be added to the virtual world, which help in boosting
relaxation and recovery. For example, breathing exercises added to the virtual world can help to activate
the parasympathetic nervous system to promote recovery.
Example: Breathing exercise
•

The relaxation demo uses 360 degree-image, which has been filmed in the fell scenery in Lapland
(Picture 3). Controlling the relaxation exercise takes place by a figure created for the demo. In
addition, a ball that becomes larger and smaller at the right rhythm is utilized in the demo to guide
the breathing to boost relaxation and recovery.

“At its best, virtual reality offers completely new possibilities of implementing e.g. exposure therapies.
Utilization and continuous development of virtual reality and various technological applications is reality
and the role of technology in psychiatric nursing will most likely increase even more in the future.” -Anna

Mäkelä, Adolescent psychiatrist, locum chief psychiatrist, Satakunta Hospital District, Adolescent Psychiatry
Outpatient Clinic
This work was funded by European Social Fund, Leverage from the EU 2014-2020, Finnish Centre for
Economic Development, Transport and the Environment.

Company: Satakunta Hospital District
Branch: Health and Care
Solution: Cost-effective and easily available solutions to promote the wellbeing of the mind: Virtual
reality demo application for relieving agoraphobia, using a 360-degree image of the store and Virtual
reality demo application for relaxation, using a 360 degree -image which has been filmed in the fell
scenery in Lapland.

Rehabilitation games customizable according to the user – Welfare technology
The field of rehabilitation needs novel means to support independent rehabilitation. However, the
customers are a heterogeneous group with individual needs for rehabilitation and with different level of
functional ability. The games utilize many elements that help to increase motivation, enthusiasm, and
commitment. So-called “beneficial” elements can be embedded in games, and then they are called serious
games. The challenge in serious games is adapting the contents of the game for different user groups.
Especially a solution that is modular and customizable according to the user is needed.
The idea of the game is to activate the user for a light physical exercise, and at the same time practice
coordination and perception. With those seriously disabled, the main goal is participation and enabling new
experiences.
Controls
To increase physical activity, body movements are utilized to control the game. The game is controlled by a
small sensor that monitors the position (inclination sensor). Sensor data is sent by Bluetooth to a mobile
device, which has the game installed. The sensor can be attached to different limbs or to different items
that the player moves. Thus, the control movement needed can be modified according to the user´s needs.
Modularity can be added by customizable control solutions that are 3D printed. 3D printing makes it
possible to manufacture entirely individual controls when the sensor is connected to the control.
FDM (Fused Deposition Modeling) was selected as 3D printing technology. A plastic thread is fed through a
nozzle and heated to a temperature suitable for the material. The molten plastic is extruded onto a build
platform, layer after layer and finally forming the entire product. The used printing material was PLA
(Polylactic Acid) because of its printing properties, such as low printing temperature and dimensional
accuracy.
Here the example controls used were:
•

a balance board when the movements can be made by using feet (by sitting on a chair or standing
on the balance board)

•

hand controls, with various ways of gripping (the handles can be changed, and the control can be
attached to the body)

•

head control, which enables controlling without the use of hands or feet

Games
As an example, a simple labyrinth game was implemented where the player (a mouse) needs to collect
hearts (picture). The game can be adjusted according to different users. For example, the size and speed of
the game elements, the amount and location of the mazes and the number/quality of the opponents can
easily be modified according to the needs of the user. It is essential to adjust the level of difficulty to the
player´s abilities. The game was realized to be adaptive – it adapts to the player´s abilities by raising the
level of difficulty with opponents and mazes. The game begins as simply as possibly without mazes or
opponents. Then e.g., those with challenges in perceptual ability or motoric skills can concentrate only on
collecting their first heart during the whole game, without the fear of the game being too difficult and thus
killing the motivation. On the other hand, an advanced player does not get bored because the game
becomes automatically more difficult when more hearts are being collected. The same control technology
can be utilized with various games, and they are being worked on all the time.
"It is important that rehabilitation is also nice. The games are a good aid to make rehabilitation more
meaningful. We have taken these new tools both into individual practice and as a part of group practice" Helena Myllymäki, Quality Manager, Occupational Physiotherapist, Rehabilitation Centre Kankaanpää
Company: Rehabilitation Centre Kankaanpää
Branch: Health and Care
Solution: The idea of the game is to activate the user for a light physical exercise, and at the same
time practice coordination and perception.

Spoiled slaughterhouse waste can be recognized by hyperspectral camera and artificial intelligence
– Data analytics
Tampere University Pori Unit co-operates with Satakunta University of Applied Sciences and companies in
commissioned cases. One example of this is reliable analysis mechanism for slaughterhouse waste that was
developed for Honkajoki Oy. The analysis mechanism based on hyperspectral imaging could be used in the
further processing of slaughterhouse waste.
The unit had a hyperspectral camera of Specim Ltd in use. The spoilage level of slaughterhouse waste could
be recognized with the help of the camera. Also the foreign objects, such as metal, plastic, and glass, were
identified and the water content of slaughterhouse waste was determined. Laboratory samples taken of
slaughterhouse waste are used as reference values for hyperspectrum data. The images have been
compiled together in co-operation with the researchers of University of Tampere and Specim Ltd.
The contemporary situation of the project
The measurements of hyperspectral camera are fed to the Computing Unit of Tampere University neural
network (artificial intelligence), where the neural network strives for learning the causal relation between
hyperspectral camera measurements and laboratory measurements taken from slaughterhouse waste.
Teaching neural network requires several interim stages because there is plenty of hyperspectral data and
before neural network can be taught, the amount of data needs to be reduced without, however, losing
any essential data. Thereafter, the size of the neural network must be determined, and optimum web
learning parameters found before the actual teaching of the neural network can take place. Moreover,
Dyme Solutions Oy has implemented a data acquisition solution with which data from different processes
of Honkajoki Oy is collected in one place. Researchers from Tampere University are trying to find cause-

and-effect relations in the collected data. Success in this would lead to development of different processes,
e.g., review of energy consumption and reduction of energy consumption in future or predicting the
breakdown of components related to process.
Company: Honkajoki Oy
Co-operative partner: Tampere University Pori Unit
Branch: Food Industry
Solution: The collaborative partner uses a hyperspectral camera to recognize the spoilage level of
slaughterhouse waste, to identify foreign objects, and to determine the water content of
slaughterhouse waste. Laboratory samples taken of slaughterhouse waste will be used as
reference values for hyperspectral camera data. A data acquisition solution has been implemented
to collect the data from different processes to one place. Researchers are trying to identify causeand-effect relations in the collected data. Success in this would lead to development of processes,
e.g., review of energy consumption and reduction of energy consumption in future or predicting
the breakdown of components related to process.

5VTA: Machine vision system to recognize the flavor of chocolate slabs and to guide the robot –
Robotics and Automation
This example presents the planning and implementation of machine visions system that guides the robot to
pick chocolate slabs on the line and pack chocolate slabs of different flavor in their own cases.
The machine vision system was implemented as a traditional machine vision system consisting of a machine
vision camera, a LED light that lights the chocolate slabs and an analysis software running in the computer.
The machine vision camera always takes an image of the chocolate slab at the same point of the conveyor
The analysis software running in the computer recognizes the flavor marking on the chocolate slab as well
as the location of the chocolate slab, i.e., its coordinates on the conveyor (picture 6). When the robot
receives the information of the coordinates, it picks the chocolate slab from the conveyor and packs it into
the right case based on flavor information.

Project: Five effective technology steps in food industry SMEs – 5VTA
Collaboration partner: Seinäjoki University of Applied Sciences
Branch: Food industry
Solution: The machine vision system was implemented as a traditional machine vision system
consisting of a machine vision camera, a LED light that lights the chocolate slabs and an analysis
software running in the computer. The analysis software recognizes the flavour marking on the
chocolate slab as well as the location of the chocolate slab.

5VTA: Mobile robot call application for food logistics – Robotics and automation
When we want a mobile robot to convey food packages to be boxed or boxes to be palletized, we must be
able to call the mobile robot to convey the products if needed. In 5VTA project, a call application for mobile
robots was made by way of example.
With the call application, a worker can call the robot to go and get the products, for example from the
packing machine to be palletized. The call application (picture 7) functions on a mobile device and the

worker can choose where the mobile robot is called and where it is sent to when the products are onboard.
The call application enables also making a reservation for the robot, i.e., if the robot is busy, it can be
reserved to come next to a determined place. The application can also be used to create a route for the
robot according to which it can proceed automatically from one operating point to another, or first to the
packing department and then to the dispatch department.

Project: Five effective technology steps in food industry SMEs – 5VTA
Collaboration partner: Seinäjoki University of Applied Sciences
Branch: Food industry
Solution: Call application for mobile robots so worker can call the robot to go and get the products,
for example from the packing machine to be palletized.

5VTA: Processing of bakery products with a light touch gripper – Robotics and automation
In this example different bakery products are handled by a robot gripper, whose grip force can be adjusted
so precisely that the products that are easily deformable do not stretch or get squashed.
The bakery products in this example are a doughnut and a mini sized doughnut. The light touch gripper is
used in this example to:
1. Handle the doughnuts by lifting them on the inner edge
2. Handle the mini sized doughnuts by lifting them on the outer edge
Light touch grippers like these enable flexible manufacturing as they can be used to handle products of all
forms, without affecting their shape. Thus, several different products can be simultaneously handled on the
production line.
The locations of doughnuts and mini sized doughnuts are recognized by PickIt 3D camera that guides the
robot to pick the bakery products from the right location.
Video: Light touch gripper handles bakery products

Project: Five effective technology steps in food industry SMEs – 5VTA
Collaboration partner: Seinäjoki University of Applied Sciences
Branch: Food industry
Solution: Light touch grippers enable flexible manufacturing as they can be used to handle products
of all forms, without affecting their shape. Thus, several different products can be simultaneously
handled on the production line.

The project Five Effective Technology Steps in Food Industry SMEs – 5VTA is a projected implemented
by Satakunta University of Applied Sciences and Seinäjoki University of Applied Sciences, which has
been given funding by Regional Council of Satakunta and Regional Council of South Ostrobothnia from
European Regional Development Fund.

Omron mobile robot at Kodin Terra
Satakunta Co-Op commissioned Robotics Academy students to program a customer service robot for their
newly renovated hardware store, Kodin Terra Pori. The aim of the project was to design and implement an
application for a mobile robot that would allow a customer to specify a product. The mobile robot would
then guide the customer to the new physical shelf location of the product.
The choice was made to use the Omron LD-90, an Autonomous Intelligent Vehicle or AIV, and build an
application around its specifications. The LD-90 is ideal for routine internal logistics, such as moving
materials. The mobile robot charts its environment and can then navigate independently around the
charted area. The robot can be programmed to communicate with specified waypoints and has laser
sensors that allow it to circumvent people, furniture, or other obstacles. These features were ideal for the
project at hand.
The project partner clearly stated their wish for a simple and clean look to the user interface. In response,
students created a landing page, a product search page, and a help page. In addition, a display was added
that listed, in real time, where the robot was currently headed as well as the time it would arrive there.
To facilitate all these features, students chose JavaScript as the programming language, Node.js as the
JavaScript environment for server, MongoDB database building and Git for version control. To provide
customers with a familiar user interface, Omron was fitted with a Samsung tablet in a tablet stand. The
application was loaded onto the tablet and through the menu, customers were able to choose their
product category (e.g., laminate flooring) which would trigger Omron to calculate a path to the item.
The project taught the students programming of the Omron mobile robot, including how to chart areas,
creation of user interfaces and project management.
Company: Satakunta Co-Op, Kodin Terra
Branch: Retail
Solution: An application for a mobile robot (Omron LD-90) that would allow a customer to specify a
product. The mobile robot would guide the customer to the new physical shelf location of the product.

MeWet Simulated SMART Home
The MeWeT, or Model environment for Well-being enhancing Technology simulated home in Ulvila,
encompasses smart home technology, renovation, accessibility, intelligent actuators, and traditional
services. All of these are seamlessly integrated into an apartment ideal for a person experiencing life
changes which may affect things such as mobility.
During the spring of 2018, Robotics Academy students began work in the MeWeT home to install a
Beckhoff home automation system. This modern, comprehensive building automation system makes
sustainable and energy-efficient building solutions possible, allowing the lighting in the home to be
automated and programmed on the Green Building model.
Beckhoff offers a comprehensive and scalable control system for building automation needs, ranging from
PC and Ethernet-based control to modular I / O. The Beckhoff control system makes it possible to achieve
energy efficiency class A according to EN15232 standards.
Wireless and battery-free switches
EnOcean switches are wireless and battery-free, generating all the energy needed to operate them when
pressed. EnOcean technology is widely used in Europe for commercial applications such as hotels, as they
are completely maintenance free.
For this reason, switches are available for most electrical components in Europe.
DALI lighting
DALI (Digital Addressable Lighting Interface) is an international open standard (IEC 62386) developed by
lighting manufacturing companies to create a simple and flexible way to manage and control a great
number of light control devices from on or off site.
In the MeWeT house, DALI lighting was grouped into rooms or sub-groups within a room. Students added
dimmer options which the user controls with the EnOcean switches located in the home. Since the switches
do not need to be attached to the walls, this idea fit into the idea of the MeWeT house splendidly.
Academy students learned to program various sensors and lights with home automation systems. Students
learned the structure of the I / O system by first building their own system on school grounds. In the future,
it will be possible to help with the challenges of home automation.

Customer: The MeWeT (Model environment for Well-being enhancing Technology simulated) home
in Ulvila
Collaboration partner: SataEdu
Branch: Health and care
Solution: Robotics Academy students installed the Beckhoff home automation system. System
makes sustainable and energy-efficient building solutions possible, allowing the lighting in the
home to be automated and programmed on the Green Building mod-el.

Application for Health and Well-being Professionals
At the Satakunta University of Applied Sciences, the health and well-being degree area needed an
interactive teaching application that would allow students to get familiar with patient databases and
patient management plans. Currently, students fill out patient information and patient management plans

on paper forms, a practice that is becoming obsolete and impractical. A request was submitted to the
students of Robotics Academy to create such an application.
The basis for the application came from graduate student Anu Elo’s thesis (“Designing a nursing care plan
application for nursing education in Finland”). The idea to implement a platform-independent application
that would bolster theoretical learning with real-world simulations was applauded.
With the final application, healthcare students can simulate care situations, monitor patient care, make
care plans, and record “real” patient information in the database. The app is connected to Satakunta
University of Applied Sciences’ internal information system, through which the students can log in to the
application with their own student IDs.
For Academy students, this was a chance to explore and add new skills to their knowledge bank, using a
wide range of programming languages and new programming methods. The application’s program code
was commented and documented because, in the future, the software will not be maintained by the
Robotics Academy. Future functionality will be added to the application.
The following programs were learned during the completion of the project:
JavaScript (programming language), React (JavaScript library user interface), Node.js (JavaScript
environment server), Express (Framework node.js), MongoDB (database construction), Git (version
control), Bitbucket (web-based Version Management Archive Service) and Figma (Visual User Interface).
The objectives of the assignment were achieved: the result was a workable and clear application, and the
ease of access for future contributors to continue development on the application was gained. Students
improved their programming, customer service and project management skills.

Company: Satakunta University of Applied Sciences
Branch: Health and Care
Solution: Interactive teaching application that would allow students to get familiar with patient
databases and patient management plans. The application’s program code was commented and
documented because the software will not be maintained by the Robotics Academy.

Automated beverage bottle opener
Satakunta University of Applied Sciences has a Universal Robots 5 (UR5) robot arm, which is utilized for
educational purposes by students as well as for school demonstrations. A demonstration that has proven
popular at public events includes UR5 dispensing drinks. Through code, the robot is directed to use its
machine vision to take a bottle from a bottle rack, pour the drink into the cups and drop the bottle into the
trash. One major issue with this demonstration is that the bottles need to be manually opened. The
number of drinks served at these public events range from tens to hundreds, depending on the audience,
so it made more sense to use a machine for opening bottles.
This case was given to the students of the Robotics Academy to solve. Having analyzed the current situation
it was found that the robot’s own grip strength was not enough to be able to spin the cap open and
separate it from the bottle. The group responsible for this case mapped possible solutions, taking
programming, mechanical and functional needs into account.
The biggest challenge was designing a gripper/opening head, which would be suitable for majority of bottle
types and would also work for the robot, in terms of possible features. From the mechanical
implementation point of view, the multifunctionality of the opening mechanism presented a challenge. The
opening head had to rotate to remove the cap and then the cap had to be removed from the device before

the next beverage bottle was brought to the machine. Used caps and bottles had to be deposited in the
trash to make the presentation table ready for the next bottle.
The body of the device was constructed of an aluminum profile and the cage was designed from plexiglass.
SolidWorks -3D design software was used to design mechanical parts, each track and gear carefully
modelled to fit together. When the models were ready, they were printed on the school’s 3D printers.
Biodegradable and inexpensive PLA plastic was chosen. In this way, it was easy to make the new parts just
by printing more, if needed.
For programming the opener, the Ardo’s Uno was chosen. It is a small microcomputer that is programmed
with C ++ programming language.
The working solution: The robot takes the bottle under the opening head and the attachment removes the
cap. The necessary equipment was made to place the removed cap in the garbage. The operation of the
device was tested, and after the adjustments it was found to work consistently.
Company: Satakunta University of Applied Science
Branch: Food industry
Solution: Automated beverage bottle opener: The body of the device was constructed of an
aluminium profile and the cage was designed from plexiglass. SolidWorks -3D design software was
used to design mechanical parts, each track and gear carefully modelled to fit together. When the
models were ready, they were printed on the school’s 3D printers. Biodegradable and inexpensive
PLA plastic was chosen. For programming the opener, the Ardo’s Uno was used. It is a small
microcomputer that is programmed in C ++ programming language.
Sources
RoboAi, Web page https://www.roboai.fi/en/
Robotics Academy, Web page https://www.robotiikkaakatemia.fi/case/
Satakunta University of Applied Science Web page
https://www.samk.fi/en/uutiset/robotics-academy-on-the-crest-of-a-wave-in-technology/

Utilization of ECM (Electro Chemical Machining) technology in Finland
At the end of 2018, Tasowheel Tikka begun to develop new ways to work on demanding metal tooled
pieces and invested ECM (Electro Chemical Machining) technology. ECM technology is used to produce
demanding metal parts. ECM-technology enables complex concave curvature components being produced
easily by using concave tools. The tool wear is close to zero, thus, the same tool can be used for producing
infinite number of components. Furthermore, there is no direct contact between tool and machined object,
thus, there are no risk for residual stresses nor mechanical damages, and the surface finished by the tool is
excellent. As an accurate process the machining can reach tolerances of the order of 0.05 mm. The ECM
technology can be used to machine extremely hard metals and alloys, and deep, small and/or odd shaped
holes.
However, there are some challenges in the use of technology. The tools used in the process should be
made of material having enough thermal and electrical conductivity, and a high chemical resistance to an
electrolyte. Although all metals can be worked by ECM method, the application is commercially reasonable
only in mass production because the implementing cost is high and designing and fabrication of tools
difficult. In addition to this, the power consumption of the process is very high. And, furthermore, the
corrosion and rusting of workpiece, tools and other metal equipment connected to electrolyte, is a
continuous challenge.

ECM-process is based on Faraday’s Laws of Electrolysis: The workpiece is set as anode, and the tool as
cathode. The gap between the tool and the workpiece should be very narrow, approximately 0.5 mm. Low
DC voltage (between 3 and 30 V) is connected between the anode and cathode, and an electrolyte is
continuously pumped through the gap. The current flows through the electrolyte, positively charged ions
are attracted towards the cathode (tool), and the negatively charged ions towards the anode (workpiece).
As the result of the electrochemical reaction, the metal will be removed from the workpiece. The sludge,
born during the process, is drained out by the flowing electrolyte.
At the moment, TGO-group is the only Finnish workshop with a readiness to provide machinery with ECM
technology. The purpose is to use ECM technology to offer domestic customers the machining of metal
components in a unique way and thus increase Tasowheel Tikka's turnover and profitability. By acquiring
ECM technology expertise at Tasowheel Tikka, the company believes that they will significantly improve
their supply of services and that they can create a new type of service concept based on new technology.
The ECM machine that arrived at Tasowheel Tikka 2018 has not been put into productive use. The reason
for this is the challenges caused by long delivery times of the jigs, and the quality of the result of the
machining. The target of this project is to study and learn the ECM process so, that Tikka could
independently design and manufacture the jig and create programs for new products. The project requires
mechanical design, study of materials and a lot of testing with different configurations. Especially the
manufacture of cathodes (tools) is a completely new process for the company.
Company: TGO Group / Tasowheel Tikka
Branch: Metal industry
Location: Tampere, Finland
Solution: ECM (Electro Chemical Machining) technology is used to produce demanding metal parts.
ECM-technology enables complex concave curvature components being produced easily by using
concave tools.

Case: Further Development of the Insta Blue Aware™ (IBA) Product Family
In the framework of the SURE project (https://suretampere.fi/), Insta is conducting try-outs and piloting its
product family called Insta Blue Aware™ (IBA) and its new features. SURE deals with urban and event
security, and tests and pilots related technological solutions.
IBA is a lightweight and scalable web-based situational awareness solution for optimizing safety-related
decisions and operations. IBA connects to multiple data sources and works on laptop, tablet, and smart
phone.
Insta Advance builds the technical basis for the SURE project. IBA will be used in the command centres, the
mobile app Insta Blue Tracker™ on the field, and Insta Blue Sky™ for drone operations. Different censors
and data sources (e.g. CCTV cameras, public transport, defibrillators, CO2 meters, and traffic data) are
integrated into the situational awareness platform. AI analytics data is being collected into a database and
visualized. 3D models and visualizations are used for planning and anticipation. Skills for rehearsals and
simulations are developed.
What is new and interesting in this development project, is that the SME is doing the product development
in the scope of an EU-funded project that aims for urban development and is not a funded by an
instrument targeting SMEs. The work is done in cooperation with the whole project consortium.

Company: Insta Advance
Branch: Cyber security and secure digitalization
Location: Tampere, Finland
Solution: lightweight and scalable web-based situational awareness solution for optimizing safetyrelated decisions and operations.

Compressed Air as a Service
The founding idea of Tamturbo is that the world needs a more environmentally friendly alternative to
producing compressed air; we cannot continue wasting our most valuable resources, energy and
environment. Their business innovation is based on unique technological advances combined with
ingenious engineering work that have led to a range of oil-free air compressors that far surpasses the
legacy industrial air compressor technologies both in performance and in significantly lower life cycle cost.
The Touch-Free™ technology enables reliable and fully oil-free air compressor design and eliminates risks of
compressed air contamination.
Born in one of the air compressor capitals of the world, in the industrial city of Tampere, Finland, Tamturbo
is expanding its footprint globally through distributors and partners. The turbo compressor product family
is complemented by a range of value adding products and services for efficient management of the
compressed air production, e.g. mobile container-based air compressor rooms, multi-compressor control
systems to 24/7 remote monitoring, and comprehensive air compressor service.

Company:

Tamturbo

Branch:

Metal industry

Location:

Tampere, Finland

Solution:

Producing compressed air to industrial sector as a service.
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Introduction
As part of their engineering work, students carry out projects for various types of
entities (companies, organisations). The supervisor of the work outlines and monitors
the direction of the research. (Cases 1-19)
The proposed solutions can be implemented in companies. There is no obligation to
implement the solution as part of the engineering project. The decision to implement
rests with company management.
The research and development work is also carried out as part of the
Entrepreneurship subject in the second year of the Master's programme. (Cases 2028)
The studies presented in the rest of the report were prepared under the supervision
of the staff of the Faculty of Management and Economics of the Gdansk University of
Technology, who are members of the KA4HR project team.
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Case 1 – processes improvement in the production company
Company: X (anonymous)
Branch: Manufacture of building materials
Solution: A project was launched to optimize the company's operations, based on the
assumption that IT would introduce systems, change the mindset of the organization and sort out
the current state of the production process. Also proposed was the introduction of quality tools,
regular employee training and the creation of a new communication system.

R&D tasks description

The student Marcin Indeka focused on finding out the reasons for the improper
functioning of the enterprise. The aim of the project was to try to identify the main
problems of the production process and to propose a repair process in the form of a
project, as well as to improve the organization of company management and a
proposal to optimize the production process. The method of process analysis based
on a graphical method - process map was used to conduct such research on the
production plant. An analysis was then carried out to define the problems in the
production process. For this purpose, the Ishikawa diagram was used, i.e. the cause
and effect diagram and the SWOT/TOWS analysis. A group of problems causing the
defective functioning of the enterprise was diagnosed and, base on these factors,
solutions were proposed in the form of a project that would enable the improvement
of the analysed areas of the company as well as the optimization of the production
process.

Results description

For the five main problems identified in the company, a detailed analysis was carried
out, improvements were proposed, and their costs were calculated.

Problem 1. lack of proper communication at all levels (from senior managers to
production workers).

4
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The student developed a plan for vertical, horizontal and diagonal communication
using new technologies (e-learning for training, for communication: communicators,
intranet). Estimated implementation costs for the proposed solutions:
- Intranet ca. 42 500 PLN
- training courses ca. 230 000 PLN.
These are one-time costs for the company.
Other solutions (e.g. the proposed messengers) are free of charge, and e-mail is
included in the Microsoft Office Suite, for which the company already has a license.

Problem 2. incorrect control of the production process by the management.
The student has proposed implementation of one of 4 concepts (using appropriate IT
solutions): Microsoft Project (for proper project management), TQM concept,
statistical process control, or ERP implementation.
Estimated costs:
For the 1st proposal: one-time cost approx. PLN 50,000, for the 2nd: one-time cost approx. PLN 390 thousand. Cost of maintaining certification - approx. PLN 10
thousand for 3 years, for the 3: one-time cost approx. PLN 70 thousand and.
for 4: one-off costs - approx. 800,000 PLN. Cost of maintaining the system - approx.
50,000 PLN per year.
Proposals 1 and 3 - amortization within a few months.
Proposals 2 and 4 - at least 3 years.

Problem 3. lack of maintenance of the machinery, lack of regular maintenance and
servicing of the machines.
In order to reduce the number of breakdowns and downtime, the student proposed
the implementation of an IT solution to help manage the machinery fleet. A solution
was proposed to meet these requirements:
- CRM system for the site
- Software, e.g. ITCube, eDokumenty, Comotel SERWIS
- Introduction of the concept of error prevention in TPM (Total Productive
Maintenance).
The implementation of the solution requires an investment in the purchase of two
systems, the one-off cost of which will be approximately PLN 243,000. One of the
5
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programs requires maintenance, the price of which is PLN 12,000 per year. It is
estimated that the project should pay for itself in about 12 months.

Problem 4. mishandling of equipment, no liability for operators.
The student suggested that operators be regularly trained in the proper operation of
the machines at their respective workstations, that the number of process controls be
increased, and that a workflowise established for each workstation.
The proposed solution does not require any additional costs, all improvement actions
can be carried out by the current employees of the company as part of their duties. It
is also possible to establish rules for rewarding employees for new initiatives related
to updating the above-mentioned know-how

Problem 5. failure to use LEAN quality management tools and failure to optimize
production technology.
The student suggested the implementation of the lean management concept which
would mean the beginning of restructuring in the company. At this stage and in the
current situation of the company, it is not possible to fully implement this concept, but
you can try to introduce the goals and assumptions of this way of thinking to
employees. A gradual implementation of the concept was recommended after the
previous problems were solved.
The student estimated the cost of implementing the concept for two stages:
- Training and introduction of lean management - quality tools: about 320 thousand
PLN.
- Training and introduction of a system for reporting material needs at workplaces:
About 117 thousand PLN.
The cost of training is one-time. It was estimated that the investment in employee
training should pay for itself within a maximum of 6 months.

The project can be extended by introducing automation and creating an action plan
to modernize the production line. It will be a good start for the company's orientation
towards Industry 4.0.
More information: Marcin Indeka thesis.
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Case 2 – process improvement: specific methodology
implementation
Company: X (anonymous)

any
Branch: Manufacture of electronic components
Solution: Implementation of QCDT methodology in EMS (Electronics Manufacturing Services)

R&D tasks description

The student Adrian Ptach at work has a detailed description of the EMS operation
with an illustration of the individual production processes: from ordering and receiving
a component to planning, soldering and assembly of the final products, which consist
of electronic and mechanical components and printed circuit boards. It also described
the ERP system, which can be a helpful system for managing many areas: from
production to purchasing components and finances.
The main objective of the work was to show how to manage the introduction of a new
product using the QCDT (Quality, Cost, Delivery, Technology) method, scenarios and
the analysis of SWOT.

Results description

As an employee of the company, the student was also a member of the team that
implemented the QCDT methodology to fulfil customer orders. Implementation of the
methodology began in 2019 and to date, the methodology has been refined and is
being used successfully.
During the project, the student presented the developed scenarios for each process
for one of the orders based on the data received from the customer and the
information required to start the QCDT analysis.
The paper presents the entire production process, including the requirements for the
project. The final process and requirements are as follows:
IPC-610 class 2 was chosen, traceability for the products will be level 5, so you have
full control over the components used and information about each production step.
7
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The age policy for components and PCBs has been chosen as a basic option, with
the possibility of accepting older components, i.e. verification of basic parameters for
quality control of components. As for the ACP process, the process will be as follows:
Paste printing will be done with a special hardware (support) instead of the usual
positioning pins, peak & place and reflow will be used as standard, AOI machine for
visual verification was selected with 3D option. X- RAY was selected with the
sampling option, i.e. every first part from the container is X-rayed. For the MCP
section related to processing of components, the second scenario was selected, i.e.
ordering components from suppliers for processing before use in production with
special machines and tools. The assembly of the components is done manually by
trained workers. Soldering is then carried out on a new selective machine, which
allows complete control over the quality of soldering of THT component connections
and the possibility of their use in future projects. After the soldering process, the
solder is checked and corrected at the Touch UP booth. Quality control was set only
on the key elements. The next step of the process is BOX BUILD, i.e. the assembly
of the mechanical elements on the product. After the assembly, the tests are
performed. The first one will be the ICT test instead of the Flying Probe, which allows
a wider test coverage, i.e. checking a larger number of components and electrical
circuits, followed by the HVT test and the FVT test. After the tests, a final inspection
is performed. The products are then packed and taken to the warehouse for
shipment to the customer. The estimated cost of the investment is $446,000, the
estimated result is 100 PPM and the delivery time for all devices and accessories is 3
months, which means that the customer requirements have been met in terms of cost,
implementation time and quality results.
As the analysis continues, you can add more points with analysis to prepare
additional processes or add more important points that need QCDT analysis

More information: Adrian Ptach thesis.
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Case 3 – process improvement: mistakes elimination
Company: (anonymous)
Branch: Furniture manufacturing
Solution: electronic production reports that solve the problem of updating documentation from
the central level and reduce the probability of errors by the operator.

R&D tasks description

The student, Partyk Badurowicz, analyzed the processes in the company, taking into
account the production processes, including painting. Using the Ishikawa diagram, he
defined potential sources of paint defects. The in-depth analysis using the 5 Whys
method focused on the working method and the current system of updating
documentation, as well as employee self-monitoring.
In the course of the work, it was found that the operator's self-control system is not
adequate and painting errors occur, among other things, because there is no
systematic and standardized solution for updating production documentation with
notification.
A computerized production reporting tool was developed to support the following
areas:
- Self-control of the operator of the painting machines,
- quality control of the painting process,
- reporting on the number of items painted during the shift.

Results description

The assumptions for the design of the tool are as follows:
- Ease of use - operators and quality department staff will be the users,
- Low time consumption - the main task of the operators is to operate the machines,
the reporting cannot be more time consuming than it is now,
- Flexibility - the tool should allow easy, centralised updating of documentation,
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- Adaptability to the company's equipment - operator stations are currently equipped
with standard PCs running the office suite, and the tool should not incur additional
hardware costs,
- Universality - the tool should be able to be used on all painting machines and cover
all technologies and control parameters.

The main tasks of the tool include:
- Electronic recording of the history of control measurements of the operator and the
quality department,
- informing the user about the current out-of-tolerance parameters and the next steps
to be taken,
- central control of the technological documentation available to the operators,
- central access of the person reporting the production results to the reports of the
operators,
- validation of measurements and records by the supervisor.

Taking into account the target audience, the project assumptions and the tasks that
the tool should perform, it was decided to develop a complex Excel spreadsheet with
VBA support. This solution will allow for a no-cost implementation as all computers in
the organisation support the office suite with Excel with macro support.
In order to implement the designed tool, employees - operators, foremen, managers
and quality controllers - need to be trained. A presentation for technologists was also
prepared. In addition, a manual for operators (the so-called one-page lesson) was
prepared, which is presented in the appendix of the paper.
The proposed tool satisfies all the previously formulated assumptions.
The proposed tool eliminates the problem of updating the production documents
since the updated technological documentation is provided centrally and within reach
of a button embedded in the form.
The proposed solution also eliminates the problem of updating paper versions of the
documents at the production lines and the variability of the technology. All
technologies are included in the sheet and depending on the selected variant, the
sheet automatically marks which parameters should be checked and with what
frequency.
10
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This tool is designed for self-monitoring by the operator. Therefore, once completed,
the cells are highlighted in case production needs to be stopped (critical parameters
out of tolerance) or settings need to be corrected.
In addition to facilitating access to documentation, its updating and self-control,
another advantage is the central and electronic recording of production results.

More information: Partyk Badurowicz thesis.

Case 4 – customer service improvement
Company: (anonymous)
Branch: construction services
R&D tasks description
Solution: organizational changes

Student Magda Barabasz analyzed the customer service process in the context of
improving its quality and selecting its key processes from the company's perspective.
The aim of the project was to develop proposals for improvements in the area of
customer service quality in X.
During the observation, three processes were selected whose improvement can
improve the quality of customer service at X.
The third process is the most comprehensive and includes the first process, it has not
been described again to avoid repetition.
The first process is to provide a quote to the customer. It is the longest process in
customer service. Waiting times vary from one to four business days. The second
process is about handling incoming phone calls. The last process concerns the
handling of emails.
In order to check what the stakeholders' opinion is about the quality of service in
Company X, a survey was created in the form of a digital questionnaire (Google
Forms). Due to the current epidemic, it was not decided to collect responses in
traditional paper form. An email was sent with a link to the form and a request to
respond.
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The survey was sent out via network selection, i.e. to X's customers, suppliers and
subcontractors. Since the opinion of customers is most important in this project, a
detailed questionnaire was prepared for them. Customers' responses in reviewing the
results and drawing conclusions were key in selecting the most beneficial actions to
improve the service process. However, the opinions of suppliers and subcontractors
with whom Company X works were not disregarded.

Results description

As part of the engineering project, the process of email processing was modelled and
simulated. The comparison of the obtained results, including the number of emails
processed or the workload of the employees, with the actual values, allowed a
positive validation of the model. Changes were proposed in the areas of: Creation of
a new proposal, new information for the contract to be performed (or changes in the
scope of work of the proposal), and objections to the evaluation and information on
the contract.
After changes were made to the model, the simulation was run again. The results
obtained allowed the determination that a total of 5,710 transactions were processed.
At the end of the simulation, there were only 3 unprocessed messages from
customers left in the process. The average transaction processing time (total:
processing, waiting and inactivity time) was 49 hours and 17 minutes, i.e. about 2
days and 77 minutes. Resource utilization (two assistants and one office manager)
was 67.38%.
The following benefits were achieved by the changes in email processing:
1) 3 more cases were processed than originally,
2) the average case processing time was significantly reduced by a full 26 hours and
4 minutes, i.e., by more than 1 day,
3) the average message waiting time for staff availability was reduced by 1 hour and
47 minutes, i.e. by almost two hours,
4) the average inactivity time of transactions decreased by more than 12 hours,
5) the average time of active transaction processing decreased by almost 14 hours,
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6) the percentage of resource utilization was reduced by almost 30 points, which
currently allows them to meet the standards of effective use of working time and not
overload employees,
7) after removing an activity from the process of preparing the new offer, an average
of 2 hours were saved in processing a transaction.
Improving each of the three selected processes will improve the quality of service.
The work focused primarily on email processing and resulted in a slight change to the
procedures for preparing quotes. The next stage could be to introduce a switchboard
that automatically routes callers to the appropriate departments. However, as this is a
costly solution, a minor change suggested was to provide a separate telephone
number on the website for each department.

More information: Magda Barabasz thesis.

Case 5 – application: communication process improvement
Company: Bakery X
Branch: Production
Solution: internal application based on the intranet and available on a computer

R&D tasks description
Student Piotr Błański diagnosed problems in communication within the bakery XYZ
between employees and supervisors as part of his engineering thesis. In the
research part, the Ishikava diagram, the 5why? Method, the SWOT analysis and a
questionnaire were used. Problems were found in the transmission of information
about current production between second and third shift employees. The messages
transmitted by the employees often contained errors and did not match the actual
state of affairs. This resulted in an increase in production costs and failure to meet
assumed production targets. There were many errors in production that contributed
to delays in the execution of orders. The resulting situations had a negative impact
on employee relations. There were many conflicts and misunderstandings.
13
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Results description

In order to improve communication in the production process in the bakery XYZ, it
was proposed to introduce an internal application based on intranet rules. It allows
the control of the production process and the communication between the changes
and ensures the transparency of the information posted in the application. Desktop
computers are to be installed in the warehouse and workshop, as well as in the
accounting department, while tablets are to be available in the production hall and
social areas. All employees of the bakery have access to the application after
registering with a login and password. The login is the employee's first and last name.
The application is clear and intuitive, it does not require any additional IT knowledge
from the bakery staff. They just need to select the appropriate tab on the home page
and perform the scheduled action. On the Schedule tab, you can check who is
working on a particular shift. It is also information for accounting about the working
hours of each employee. On this basis, it is also possible to determine the additional
overtime worked. On the Messages tab, information about changes and decisions of
the bakery management or about upcoming days off, etc. is transmitted. An important
element is the Shift Report tab, which is the basis for the smooth running of the entire
production process in the bakery. In it, all the necessary information for successive
shifts is transmitted, i.e. the first shift passes the information on to the second, then
the second, third and third to the first and so on. In this way, there is a constant flow
of information. On the Orders tab, you can automatically check and calculate the
amount of raw materials needed to produce a particular product based on previously
entered recipes. This helps to prepare in advance the right amount of raw materials
needed in the production process. Based on this, technologists can control and
modify the procedures to ensure that the entire process runs smoothly. The Errors
tab allows you to quickly respond to errors reported by employees from the office,
warehouse or production. It also helps to properly plan and organize the work of
mechanics on the store floor.
The implementation of the application along with the training of the employees should
take about a month.
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The costs related to the implementation of the changes are high on a one-time basis
and total over PLN 200,000.00. The annual cost of maintaining the application is
relatively low and amounts to about PLN 1,500.00.
In order to estimate the profitability of the costs of implementing the in-house
application, an analysis was performed based on the marginal quantity method from
the production of the last 6 months. It was found that the surplus of manufactured
products is PLN 5,600.00 per month. After converting this amount to the year, the
result is PLN 67,200.00 per year. Thus, the planned financial return will bring a
positive result after 3 years, not taking into account additional costs related to
possible repairs, which are difficult to predict.
More information: Piotr Błański thesis.

Case 6 – business cockpit project
Company: anonymous
Branch: clothes sales
Solution: business cockpit project

R&D tasks description

Student Konrad Gajdowski analyzed IT tools used in companies to support project
management and its costs and created a sample program to control the annual
budget for company X.
After analyzing the needs of the investment department in terms of budgets, after
many discussions with employees and the head of the department, the main
requirements were identified:
- Optimizing the working time of each employee and focusing on follow-up projects,
no
- estimating average rates from many projects,
- minimizing the possibility of error in manually counting the annual average
- Budget rates,
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- relieving employees of the need to enter annual data from absentees
- or who are not yet working in the company
- the need to systematize work and adopt unchanging templates for work
- which are identical for each market
- to obtain clear information on cost overruns in a given country.
In addition, the board's comments on what should appear in the cockpit were
presented managerially:
- Optimizing the work of third parties, local accountants, the investment preparation
department
- or the board itself,
- the possibility of continuous cost control for each department and the whole project
- an analysis of price increases and decreases of individual budget items during the
year
-% use of allocated costs for the construction of a particular project, information on
- overruns and savings
- the total construction costs of all showrooms during the year.

Results description

The purpose of the program is to collect and summarize information from five salons
in a given country. Due to the development of the business in many markets, a
number of five salons per year in a country is sufficient for the needs of the business.
The project must consist of several tabs:
- Information table - 1 level
- Budget table for each salon individually - 2.
- Manager's cockpit - 3rd level
The information table is filled in and checked by the construction coordinator at the
beginning of the construction work. First, it is necessary to enter the basic data for
each of the built salons. The coordinator can enter any currency on the table. It was
established that all exchange rates for accounting purposes are valid from the date of
the start of construction, i.e. the signing of the contract with the shopping centre. For
the purpose of further budget settlement and the possibility of comparison with other
realizations, the exchange rates are automatically converted into euros. The table
16
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SUMMARY shows all costs for the construction of a showroom. The table also shows
the percentage utilization of the assumed budget and whether the estimated costs at
the beginning of the construction correspond to the actual costs. All of the data,
except for the first three items, is automatically filled in after the budget is completed
and changes as you edit the file without you having to update it. The last piece of
information you will need is the breakdown of the cost of building the showroom
among the various departments in the capital outlay division.
The top portion of the budget table shows the basic data from the information table.
This data is required for the site coordinator. In addition to the areas of responsibility
and cost descriptions previously described, the following items are included here:
- Cost Area
- Target – a budget target for each cost area - information for the project manager on
the average rates for that cost area in the previous year.
- B1 Estimated Cost - Estimated budget within one week of acquisition and start of
construction, including additional costs and the risk of their occurrence.
- A company supplying the materials or works in question.
- Costs from invoices - costs from invoices are entered in the currency indicated on
the invoice.
- Prices are automatically converted into euros.

Colours informing of overruns or approximations to last year's average allow for
quicker response by the construction coordinator and reduce the possibility of
overlooking budget overruns. The program takes into account the entry of additional
costs and finally totals all items.
An additional spreadsheet that goes beyond the overall construction budget is the
breakdown of costs into cost ranges. Due to the variety and uniqueness of each
business being built, it is necessary to generalize the costs and break them down into
areas. The cost areas are responsible for a specific range of work and materials.
Costs are collected from invoices of the same scope for a cost area.
The summary of all the data in one sheet is a total statement of the cost of building a
showroom. Practically only the construction coordinator and the accounting
department are involved in this area. The program allows you to analyze in detail
how the cost of each item changes in the budget. You can quickly select the most
17
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expensive items and the items where savings have been made compared to the
assumed budget target. In the application it is also possible to enter comments and
remarks, which are especially important in the case of overruns.
This version of the file is practically ready for use. The application was provided by
the coordinators for testing.
The application was created in accordance with the requirements of the company's
board of directors, under the constant supervision of one of the construction
coordinators. The application was placed on a public company disk and completed
by the people responsible for each project. After 4 months, the heads of the
investment department, i.e. the last unit responsible for the project, reviewed the file
and provided additional comments and expectations.
The previous tabs allow you to fully assess the data required by the management.
The manager's dashboard is a summary and visual representation of the results
achieved during the year by various employees of the company. However, in the
main plan, instead of a chart, there is a table with all the necessary data for each job
site.
The summary table presents the data from the information table in a concise whole.
Using this table, the board can analyze most of the necessary information for each
showroom. Thanks to this data it will be possible to estimate the costs for the next
year.
The overall view of the manager cockpit shows the main table with a summary of all
the costs of each salon. Charts requested by management, which also show a
comparison of the main items in the table and a table of additional costs and their
reflection in the chart.
By analyzing the charts provided, it is possible to track the major deviations from
standards and also initially determine if a particular department has performed the
required tasks. For example, did the leasing department negotiate enough funds to
build a showroom or did the investment department stay within the planned budget?
The result of the project is a smoothly functioning application with a management
interface. Company X has been using the program since January 2020 and has
rolled it out to all employees in the investment department. During testing, employees
entered data from last year's construction sites, so the company can now compare
budget results in different countries. The company's management and department
18
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heads can continuously monitor spending in the company and supervise the work of
their coordinators.
The final result of the application is a management cockpit that allows for quick
analysis of company data, increases the chances of eliminating risks in projects and
allows for optimization of work, costs and time. The presented application allows you
to analyze the expenses for the construction of stores in a given region.

More information: Konrad Gajdowski thesis.

Case 7 – project management improvement
Company: anonymous
Branch: building services
Solution: implementation IT tool

R&D tasks description
Student Kamil Gołojuch created a project about a solution that allows the company to
avoid problems in planning and execution of projects by improving the management
of the resource pool common to many different projects, optimizing scheduling and
setting appropriate priorities in project tasks.
In the engineering thesis, the scope of the company's activities, its organizational
structure, and the responsibilities of each employee and the machines used in the
work are presented. Then, the problem situation faced by the company during the
execution of 3 major projects in Germany in 2018-2019 is analyzed. As the company
XYZ carried out 3 complex projects simultaneously for the first time in its history, it
encountered several problems, such as delays in the schedule, non-compliance with
the adopted quality standards and equipment failures, which mainly led to increased
costs and deterioration of the company's reputation. After a detailed analysis of the
complications using the 5WHY method, it was possible to diagnose their causes,
which turned out to be bottlenecks in management, incorrect prioritization of project
tasks and ineffective resource management.
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Results description

The solution to most of the previously diagnosed problems is to implement
appropriate project management tools in the form of a computer program. After
analyzing various options, the decision was made to use Mircosoft Project. However,
before the program is implemented in the company, employees should participate in
appropriate training, during which they will learn how to use MS Project correctly and
wisely.
After completing the courses, the employees of the company should be able to use
Microsoft Project efficiently. The tool is used by 5 people, so you need to purchase 5
Project Professional 2019 licenses. The cost for the entire process is as follows:

Table 4.1. The cost of implementing Microsoft Project at XYZ
Product

Unit price

Quantity Cost (PLN)

(PLN)
Project Professional 2019

6 499

5

32 495

Basic MS Project course

1 217,70

5

6 089

Advanced MS Project course

1 094,70

2

2 189

license

SUM:

40 773

Source: Own collaboration.

The effectiveness of the tool was tested for projects that had already been carried out.
It was found that the use of MS Project in the planning and implementation of
projects in Ravensburg, Bielefeld and Berlin would most likely lead to the avoidance
of most of the serious problems encountered.
More information: Kamil Gołojuch thesis.
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Case 8 – workflow management
Company: anonymous
Branch: production
Solution: IT tool implementation

R&D tasks description
The student Adrian Jabłoński has prepared an engineering project that allows
solving the problem diagnosed in the company "XYZ" related to the management of
document flow. The company, which wants to improve, specializes in the production
of wooden elements and has recently started exporting its products to Scandinavia,
which has led to a significant increase in orders, invoices and other formal and legal
letters and documents, caused by an increase in demand and supply. The current
limitations, which include the use of employee email as a repository for invoices,
purchase orders and other documents, and the lack of replacement of individual
employees were reviewed and diagnosed - the company does not have dynamically
adaptable mechanisms in case of absence or technical problems of one of the
administrative employees.
The main objectives of implementing an IT tool for the document flow process in the
company are to standardize the workflow, relieve the overloaded accounting
department and meet the deadlines imposed by the adopted SLAs. In selecting an IT
tool, the preceding steps to identify and understand the tasks being performed, which
revealed the volume of requests and key elements that were previously causing
problems, had the greatest impact.
The software vendors were identified by reviewing the market and listing 3 vendors.
Another review involved selecting the most favourite vendors that perform and
guarantee the same functionalities in their document flow management systems.
When selecting a tool, the scalability and modularity of the tool were the main factors
considered, as an important factor is the further possibility of company development
by integrating other elements of the implemented IT system, as the company may
want to use them in other areas in the future, not only in accounting.
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The software vendors were identified by reviewing the market and listing 3 vendors.
Another review involved selecting the most affordable vendor that performs and
guarantees the same features in their document flow management systems.
When selecting a tool, the scalability and modularity of the tool were the main
considerations, as an important factor is the further possibility of company
development by integrating other elements of the implemented IT system, as the
company may want to use them in other areas in the future, not only in accounting.
To better illustrate the key factors, KPIs (Key Performance Indicators) were
distinguished, namely:
- Availability of the tool at least 95% of the time
- Scalability and modularity of the system
- Monitoring of SLA agreed with business partners at a level of at least 80%, which is
linked to the timely payment of invoices and reports to the accounting department
- cost optimization through more accurate product and material accounting
- Optimization of working time of accountants and other persons involved in the
document flow
Another key element in the implementation is the embedding of the entire solution in
the computing cloud, which is an integral part of the purchased software license for
document circulation in the company. The solution proposed by the software provider
is compliant with the GDPR or GDPR (General Data Protection Regulation) and
meets all the standards of the Polish regulatory authorities related to the physical
data centre where the data is stored, as the data cente is located in the European
Union (Iceland).
During the survey of employees, 3 main groups of processes were identified and
described. One of them was the accounting processes, which was indicated as the
place to implement the IT system. The reason for this decision was that accounting is
the main focus in the company under study, which means that the implementation
effect will really show whether the IT system is doing its job and can be used
throughout the company.

Results description
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The starting point for the implementation was originally the observation method and
the document review method, which was used to determine the current maturity level
of the company and whether the employees and the management knew everything
they should know about the processes performed. In addition, the BPMN 2.0 method
was used to map the current and future process along with indicating the resources
and time required for each task - at the end of the work, an implementation and
process documentation was created for the management staff.

Cost of Implementation
When presenting the analysis to configure the tool, a spreadsheet was created
showing all the factors that affect the cost of implementing the system IT.
Table 1 Implementation statistics
Implementation time
License cost

10 working days
Agent - $ 10 / month

Administrator - $ 20 /
month

Number of licenses

10 agent licenses, 1 administrator license

Total license cost

$ 120 / month

Cloud environment

$ 50 / month

Cost of one working day

$ 200 for 1 business day

Total cost of implementation

$ 3740

Source: Own collaboration.
The cost of implementing the system in the company is $1,440 for licenses, $300 for
purchasing cloud services for a 12-month period, and a one-time configuration fee of
$2,000 for the purchase of a 12-month license. The total cost incurred by the
company if implemented is $3740.
Cost of Living
During the presentation of the analysis for the configuration of the tool, a table was
created listing all the factors that affect the cost of maintaining the system IT.

23

Research & Development projects. Report
Table 2. Cost of living
Holding time

Renewing the license/ 12 months

Maintaining the

100$ per month

solution by the IT
team
Cloud

600$ for 12 months

environment cost
License cost

1440$ for 12 months

Source: own study.

The cost of implementation, in this case, is limited to the maintenance of the
environment by an external company and amounts to $1,200. A dedicated company
will monitor the stability of the cloud as part of its duties and inform about situations
where it is necessary to increase the resources allocated to the cloud. In addition,
such a service also includes monitoring and securing the company against external
attacks to hack databases and spy on personal data and data about the state of the
company.
Architecture after implementation
The diagram (Figure 1) showing the application architecture after its implementation
illustrates the use of cloud computing as a dedicated production and pre-production
environment.
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Figure 1 Architecture diagram after IT system implementation
Source: own study

When the post-implementation state was analysed and the test phase was carried
out, the conclusions and data collected were presented to the decision-makers in the
company, together with an indication of a visible improvement in the quality of service
and an increase of over 10% in the number of messages processed, which in turn
saved the company from having to hire additional staff, because the analysis of the
pre-implementation state showed that - in order for each of the messages to be
processed in a timely manner - a full-time employee would have to spend at least 7
out of 8 hours during the entire day on a monthly basis (21 working days) to process
them. The average time burden of tasks in the company before implementation was
296 working hours per month, with the maximum hourly availability of two employees
being 336. After the implementation of the system, these values changed from 296
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working hours per month to 246.5 working hours, with a simultaneous increase in the
number of submissions.
More information: Adrian Jabłoński thesis.

Case 9 – production process improvement
Company: anonymous
R&D tasks description
Branch: poligrafia
Solution: process

As part of the engineering project, student Łukasz Serafinowski identified a practical
problem that needed to be solved. It concerned the inability to fulfil customer orders
in accordance with the production schedule in the analyzed printing house. Due to
the change in the nature of orders (smaller order batches and an increased
frequency of orders), the company had problems not only with punctuality but also
with a decrease in registered productivity indicators).
The aim of the work was to develop improvement measures and propose changes in
the current production system based on the analyzes performed and the simulation
models created. For this purpose, IT tools were used to study the current process
using computer techniques (iGrafx Process for SixSigma, Microsoft Excel, Microsoft
Power BI). An analysis of the current production process in the manufacturing
company concerned was carried out. Based on the data provided by the company, a
process map was created, the values of the production parameters were determined
and the theoretical model was verified with the real model and its optimization based
on the identified constraints in the process. Finally, the parameters of the bottleneck
in the process were determined, the causes limiting its exploration and the
relationships between the wastes occurring in the process were identified.

Results description
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The process was modelled for the desired future state of a printing company. The
process was mapped to determine the direction of change and possible improvement.
A scenario for improving the bottleneck was developed, as well as the desired
directions of activities along with solutions that could be implemented in the company
to solve the main research problem. They were then fitted to a computer model to
investigate the strength and direction of impact on changes in the real system.
The designed target state enables the execution of orders with the changing market
trends. The company had more than 2 years of experience working with large
batches of the client's orders (over 5000 sheets/order), but was unable to cope with
both decreasing order volume and increasing order frequency. The design of the
future system envisaged two scenarios:
- With small jobs (2000 sheets/job) - modelled for two parallel machines with a
standardized job processing time (45 minutes) and the ability to handle oversized
jobs up to 2500 sheets.
- mixed: with a split between small jobs (2000 sheets/job) and medium jobs (3000
sheets/job), with both offset presses standardized for different speeds but job
processing time (45 minutes).
.
The second of the scenarios presented is a further development of the first, as it
requires the adaptation of the second of the offset machines to the new normative
speeds. The limitation here is perhaps the unwillingness of employees to participate
in change, but the system of measures presented in this chapter can serve as a
guide when divided into stages of improvement.
An important step in modelling the future state was to map the value stream, which
was determined by the employees. From this, many ideas and potential problems
emerged. Feedback on the status of registration of system parameters was also
obtained, which in turn allowed an analysis of the operational status of maintenance
services based on the system TPM. One of the aspects also covered in this chapter
was the determination of the OEE coefficient and the development of a system to
measure and improve it for the real system. Based on the results of the analysis of
the OEE indicator and the methodology presented in the second chapter, it is
possible to measure it automatically in the system MES in each selected period.
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At the same time, the possibilities of using iGrafx as a tool for identifying wandering
bottlenecks and constraints in the system were shown, depending on the
optimization assumptions of the process designer. Since compatibility between the
two models is ensured, the design of arbitrary scenarios allows their further
development and consideration during implementation.
The improvement of processes in production systems is often burdened with gaps in
access to information from the systems themselves because they are not registered,
and with the impossibility of obtaining this information because of regulatory
requirements. The above limitation significantly prolonged the time of implementation,
but in the end, the most important question is whether the real research problem,
which is the subject of the diploma, has been solved? In the author's opinion, a
coherent approach was presented to increase the number of customer orders, not
just to secure them. In terms of methodology, the model was defined as individual
elements of the production system and presented as a process concept. Process
metrics and their correspondence to the real system were defined. The queuing
theory was adopted as implementation and mass customer service mechanisms
were designed for this purpose, with transactions corresponding to customer orders.
All three phases of modeling were performed (model construction, process simulation
and optimization with respect to the selected criterion). The improvement included
both the current and the future state and was supported by analysis to not only
maintain the criteria of the model but also to test the validity of the proposed solutions.
The main advantages of the work carried out are:
- the conditions for standardization of the process - definition of the principles of its
operation, testing of its resistance to random situations and events,
- the possibility of applying the proposed solutions in practice,
- identification of ways to eliminate waste in the process,
- reducing the operating costs of the processes themselves,
- the ability to make decisions on changes in the system more quickly
- System of indicators built.
During the conduct of the diploma thesis by the authors of the access services, was
also provided access to changes that excluded the research technique as such
research by time analysts, the implementation of the CMMS system. The results of
the analysis of employees with reference to the implementation of 60 orders, orders
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and work tools (using the position in different variants and the possibility of sharing
from another position), which was accompanied by the implementation of the
competence reference by the company, were estimated and used.
Subsequently, a second page option was also rolled out so that you could conduct a
process engineering survey if you remember that the inventory was conducted if you
want, without the author having information about the possibility of implementation in
reality. Solutions regarding changes undertaken in the comments were not
implemented because of the company in this area. The MES registration
requirements were completed prior to presenting company solutions. Management
issues in the area of employee training need to be addressed by training
management within the framework set by employees. We also used the performance
evaluation model TPM and implemented it in the company documentation. The
company's third party year review focused on how to improve OEE operations and
achieve compliance TPM. This page provides the solution to the problem of work
execution with the inability to complete jobs within the specified time. The periodic
performance periods were determined based on the analysis and use of methods to
determine the feasibility of implementing certain periodic conditions (out of 26 orders
per job). Given the pressure to focus on finding solutions, a new tool will appear that
will work.
More information: Łukasz Serafinowski thesis.

Case 10 – sales process improvement
Company: LLENTAB Sp. z o.o.
Branch: sale of steel halls
Solution: data base implementation
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R&D tasks description
Student Piotr Ruciński presented and analyzed the way of working of companies
dealing with the sale of steel halls, defined the problems in the sales process and
proposed a solution to improve and strengthen it.
LLENTAB's strategy is based on the continuous development and searches for new,
increasingly innovative methods of managing the investment process, as well as the
design, production and assembly of steel halls.
The analysis of the microenvironment was carried out using Porter's 5 forces method
and the tool SWOT. The aim of this analysis is to identify elements that have a direct
or indirect influence on the company and the behaviour of the market in which it
operates.
The analysis of the sales process at LLENTAB Sp. z o.o. was performed by
describing all the components of the process in a Gantt chart.
In order to identify the problem and its causes, a survey was conducted within the
sales department. The topic of the survey was directly related to the previously
analyzed sales process. The aim of the survey is to find out the opinion of the sales
department employees about the strengths and weaknesses of the process and the
factors that determine them.

Results description

The sales process at LLENTAB is a very complex process, so its analysis was
complicated. To simplify this analysis, a Gantt chart was used to provide a
transparent view of the entire process. The tasks that take the most time are
indicated. Special attention was paid to repetitive activities, the optimization of which
could contribute to the optimization of the whole process. Preparation of trade
materials is the most common activity in the process and takes up quite a large part
of the time.
A survey conducted among the sales department staff clearly indicated which activity
takes the most time in the whole process. The respondents also indicated what the
tool should have to improve the sales process.

30

Research & Development projects. Report
The solution that is able to optimize the entire process is to create a database of
photos and drawings in such a form that they are always available and can be quickly
accessed by the employees responsible for the commercial process.
The work also presented the risks associated with the implementation of the solution
and created a risk matrix for it.
The project to implement this tool is very difficult to analyze from the economic point
of view, because all the activities for implementation will be based only on the work of
the already employed staff. There are no additional costs for outsourcing activities,
nor is it expected that new equipment will have to be purchased to implement the tool.
Most of the materials that will be included in the knowledge base are already stored
in the cloud, so the implementation project will only involve the writing of the program
by the IT department staff and the organization of these materials by the sales
department staff.
The main benefit to be gained by creating and then implementing a tool to improve
the sales process is the reduction in the time it takes to complete this process.
Another benefit is the facilitation of the work of all employees in the sales department
and, to a lesser extent, the design department.
Speeding up the sales process will enable the company to execute a larger number
of such processes in a given period of time. A greater number of sales processes
should be reflected in the number of contracts and, therefore, in the sales volume of
the company.
In addition to the financial benefits derived from the sale, the company should also
gain credibility and improve its reputation by presenting photos of completed
properties at trade meetings.
More information: Piotr Ruciński thesis.
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Case 11 – process improvement: IT implementation
Company: anonymous
Branch: gastronomy
Solution: IT implementation

R&D tasks description
The student Bartosz Rumiński presented and evaluated in his engineering thesis the
project consisting of the implementation of an IT system in one of the catering
companies. The advantages of implementing such a system are characterized here,
as well as all the areas that should be given special attention - especially at the stage
of implementing this type of software. The catering company selected for the analysis
is located in the city of X. It offers its services both on the premises and the delivery
of meals in the form of transport directly to the customers' homes. It is currently
carrying out activities consisting of the implementation of an IT system to support its
activity.

Results description

Three different vendors of IT systems to support the hospitality industry were
selected for implementation evaluation. An evaluation was conducted based on the
selected criteria. The following systems were selected for analysis: GASTRO,
2XSystem and POSbistro. Based on the results of the point price, it can be stated
that the best solution is the offer of provider 3, i.e. POSbistro. This vendor received
88% of the maximum score.
The implementation process was divided into different phases:
1. negotiations related to familiarization with the system,
2. using the capabilities of particular software.
In the first part, the client thoroughly familiarized himself with all the functionalities of
the offered system and on this basis decided to purchase it. Getting acquainted with
the system, purchase and implementation should not take longer than 4 weeks.
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In the second phase, appropriate documentation was prepared, which included the
implementation of the system. From this point, the gathering of information important
to the company began. This reduced the time needed for implementation to a
maximum and all activities were organized by assigning them to the appropriate time
periods in the schedule. The vendor prepared solutions for the client that were
tailored to their needs and capabilities. It was determined how the system should
look like in the classic version and a place was prepared for possible configurations
and changes that will be introduced at a later stage.
Based on the prepared documentation, an environment to be installed was created
so that the implementation of the warehouse system could begin in the third phase.
This phase also included changes to the system to help adapt it to the client's needs
and speed up the implementation process. This phase was completed with the
creation and signing of the document to initiate the implementation. A compromise
was reached between the customer and the supplier and the basic operations in the
program were also defined.
The next phase was training and testing. It was implemented in the customer's
environment. In the next phase, this time the fourth, all the previous agreements
(developed in the previous phases) were accepted and approved. Also, at this point,
the entire implementation team and all future users of the system were trained. The
last phase consisted of improving the required procedures and finalising the entire
implementation project.
Table 1. summary of project overheads [own elaboration].
Task Name / Cost Category.

Gross value
[PLN]

Total Cost:

198 647,55

Task 1: Formalities/ salary costs, office costs.

2890

Task 2: Preparation/ personnel costs, costs for office supplies

3789

Task 3: Orders, purchase orders/ personnel costs, costs for

9675

external services
Task 4: Salary costs, office costs, costs for external services

33240

Task 5: Salary costs, office costs, costs for external services,

37 458
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implementation costs
Task 6: Control/ salary costs

5050

The costs of implementing the project were also estimated at approximately PLN 198
647. They include:
•

Administrative costs,

•

salaries of administrative staff,

•

rent of furniture and real estate related to the project,

•

business travel and communication costs,

•

Taxes related to the implementation of the project.

In order to evaluate the process of implementing the IT system in 2020, a survey was
conducted in a selected company. The research was conducted in the form of a
questionnaire, which employees filled out in a way that guaranteed their anonymity.
More than half of the respondents (58%) evaluated the introduced system positively,
stating that the introduction had led to an improvement in their work. The others did
not answer or answered in the negative. It can be concluded that the introduction of
the new solutions was evaluated as positive by half of them. During the survey,
questions were also asked about other system functions. In a few cases, negative
feedback was obtained.
Based on these, shortcomings in the implemented system were identified. These
include:
•

incorrect hardware configuration (servers too slow),

•

insufficient amount of staff training,

•

insufficient research into user needs,

•

lack of appropriate support for users in difficult cases.

The questionnaire survey was conducted during the initial phase of operation of the
implemented system. It was the period shortly after the training, and users were just
beginning to learn all the functions in practice, to learn new habits and ways of
working. This period can be described as difficult for the end users. Therefore, the
survey was repeated after 2 weeks. The purpose of the second survey was to show
the level of efficiency in using the system. The assumptions were confirmed - after 14
days, 70% of the end users noticed an improvement in their abilities to operate the
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new system. Although the result was predictable, the second conclusion can be
drawn - the implementation process was carried out too quickly, the employees were
insufficiently trained and needed more time than expected to learn the new
functionalities of the system. Moreover, the savings achieved by limiting the training
process led to an increase in operational costs in the initial phase (visible by the
increase in time for task execution).
More information: Bartosz Rumiński thesis.

Case 12 – business cockpit implementation
Company: anonymous
Branch: services
R&D tasks description
Solution: business cockpit project and implementation

Student Sylwia Westfal prepared an engineering project aimed at reducing the
problems that arise in a company XYZ in connection with management. The
mentioned company provides tax consulting services, especially related to VAT
refunds for international transport companies.
Based on our own experience and discussions with employees and the owner of the
company, three main problems were identified: a large number of errors in the
documents completed by employees, outdated management tools, and poor contact
with clients. These problems significantly reduce the efficiency of the office and
contribute to the phenomenon of high staff turnover.
Results description
The problems faced by the company are listed below. Using the AHP method,
the three most important issues (in bold) have been selected and we will focus on
them first:
1 - A large number of errors
2 - Only one person has the information
3 - Uneven distribution of work
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4 - High staff turnover
5 - Outdated management tools
6 - Poor contact with customers.
The main criteria on the basis of which the business owner should make a
decision on the choice of software are:
- Construction and implementation costs.
- The scope of functionality
- The possibility of later adaptation to the needs of the company
- Compatibility with software already used in the company
- Ease of use.
The answer to these problems is the dashboard presented in the project section,
whose task is to improve the management processes in the company. This is
possible by providing the company owner with up-to-date data about the processes
taking place in the company. The tool created illustrates the current state of the
company using appropriately selected indicators. The data is constantly updated in
order to be able to react quickly in case of a problem. The decision maker who has
such data is able to determine what remedial actions to take in order to eliminate the
problems faced by the company. The proposed tool consists of two basic elements:
three files that are available to the employees responsible for completing them with
specific data, and a management cockpit, which is a file that visualizes the
information contained in the files that have previously undergone a detailed analysis.
Thanks to the simplicity of execution and transparent data visualization, the
dashboard provides information about previously identified problems and shows their
extent. This is the starting point for deciding what countermeasures should be taken
to improve the state of the company.
The main expected effects will be:
1) reduction in the number of errors occurring
2) improvement in the quality of management
3) improvement in contact with customers.

A characteristic feature of the described management cockpit is the possibility of
modifying it and adapting it to the current needs of the company. As the development
progresses, you can consider including an analysis of the changes made over time.
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This will be possible as new data is added to the files, and will allow you to assess
whether the tool has helped to reduce the number of errors.
However, this work does not reflect the complexity of the cockpit created. Only the
final impact of the presented charts and tables is presented here, not the process of
creation itself, which required the collection, analysis and visualization of data.

More information: Sylwia Westfal thesis.

Case 13 – integration IT tools
Company: anonymous
Branch: sale of products via auction portals
Solution: new IT tool implementation

R&D tasks description

Student Szymon Kaduszkiewicz developed a project to expand and standardize the
current information and communication platforms into an integrated system.
The current system consists of three main modules. These are: generally available email communicator, order schedules and problem platform. Staff communicate with
each other via email, informing them of shipments, corrections to orders, and all dayto-day matters related to the job. The order schedule is a second separate system
where information about customer orders is stored. The last module is the "problem"
platform. It is used when the goods purchased by the customer have been returned
or when an unexpected situation occurs that requires the rest of the staff to be
informed.
Analysis of SWOT was used to evaluate how the process has worked to date. The
strengths of the current system are undoubtedly the ease of diagramming each of the
three platforms, the simplicity of design, and the repairs that can be made. The low
cost associated with the creation and maintenance of the system was justified at the
beginning of the business. The reconstruction of the current system is necessary
because of the new opportunities created by the creation of a new, integrated and
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updated system that includes all existing functions in the field of orders, shipment
monitoring to invoicing and sales charts enriched with a modern graphic design.
Using the Ishikawa diagram, a cause and effect analysis was performed on the main
problem, which was the need to change the system in the internet sales business.
From all the listed causes that affect the functioning of the system, four were selected
that have the greatest impact on the observed problem. The first reason is the need
to use three platforms. Another reason is errors and inadequacies in the procurement
portal and the "problem" platform. The third reason is the lack of additional features
such as: Invoice database, sales tables, shipment tracking panel. Another reason for
the change is the modernization of the notification system.

Results description

Using the Scrum methodology, cycles were presented in which the changes
described above, and the modernization of the distribution system would be
introduced.
According to the methodology, the product backlog should be defined at the very
beginning. The goal of the project is to create an integrated master system. The
project should meet the following requirements:
1. The integration of the three main platforms (email messenger, order schedule and
the "problem" platform) into one master system,
2. extending the ability to select a time period in the order plan,
3. adding a plugin to convert JPG and PNG files in the "Problem" platform,
4. creating a library of invoices,
5. creating a tab with charts of sales and compensation,
6. creating a separate notification system,
7. adding links to search engines for packages from all shipping companies.

After the requirements list is created, the project owner meets with the scrum team
for a sprint planning meeting where the scrum team determines how long it will take
to complete each task. The deliverables are as follows:
1. Integration of the three main platforms (email messenger, order plan and the
"problem" platform) into one main system, delivery time 5 days,
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2. Extension of the option to select a time period in the order plan, delivery time 1
day,
3. Addition of a plugin to convert JPG and PNG files in the "problem" platform,
implementation time 1 day,
4. Creating a library of invoices, delivery time 4 days,
5. Creating a tab with charts on sales and salaries, implementation time 3 days,
6. Creating a separate notification system, delivery time 5 days,
7. Adding links to search engines for packages from all shipping companies, delivery
time 2 days.
The next step is to sprint the backlog. The project team set out to complete seven
tasks in three one-week sprints.

The first sprint includes:
- Integrating the three main platforms (email messenger, order plan, and the
"problem" platform) into one main system, adding the option to select a time period in
the order plan, and adding a plugin to convert JPG and PNG files in the "problem"
platform.

The second sprint includes:
- Creating an invoice library and a tab with charts on revenue and compensation. The
third sprint includes:
- creating a separate notification system and adding links to search engines for
packages from all shipping companies.

The improvements introduced were successfully completed and the goal of the work
was achieved. Benefits of the resulting system include:
- Working on a dedicated system that does not require the use of a web browser,
- No need to log in to different platforms multiple times during the workday,
- Increased work efficiency thanks to the modernization of the platforms,
- Addition of new modules to the main system, tailored to the employees,
- The system was created based on the comments of the employees, which resulted
in a very intuitive operation,
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- A new graphic design was introduced, which makes it possible to visually connect
all platforms, so that the use of the system is pleasing to the eye.

The innovation that has been introduced will have an impact on the higher quality of
the team's work, as any planned change in the company will bring numerous benefits,
ranging from increased employee efficiency to higher morale and willingness to
belong. This is why such an important aspect of running a business is investing in the
people and infrastructure of the business.
More information: Szymon Kaduszkiewicz thesis.

Case 14 – manual work elimination
Company: anonymous
Branch: production
Solution: IT tool for working time registration

R&D tasks description
Student Marcin Gawroński prepared the engineering project that aimed to improve
the process of recording and analyzing the working time of production workers.
A large number of manually filled documents, on which the time spent on a given
order by a worker is recorded, generates:
- loss of time when writing outbreaks and problems in succession.
- a high probability of making a mistake when completing documents.
After the completion of an order, the completed documents are sent to managers
who rewrite the working time form into a file in which the productivity for individual
orders is calculated. At this stage there is also a possibility of making a mistake when
rewriting data to a file. As a consequence, an incorrect performance indicator will be
calculated, which may distort the reality during accounting/ analysis.
The conducted analysis made it possible to calculate the time necessary for manual
registration of working time.
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On average, an employee makes 170 entries in the working time form per month, for
one entry he needs an average of 20 seconds, which gives about 57 minutes to
complete the working time form in one month. Department managers have to rewrite
about 3600 entries per month, to rewrite one item from the working time form to a file,
the manager needs about 15 seconds, which gives 15 hours of managers' work per
month. In addition, time spent explaining wrongly written working time forms, which is
a large part of the work of managers, must be added. As you can see right away, the
assemblers and their superiors spend a large part of their work on entering and
rewriting the work time manually.
The solution to the problem is the introduction of an automatic system of registration
and settlement of working time, which will improve and save time for both installers
and managers. The benefits of introducing such a system include:
• resignation from paper work time registration;
• elimination of time unsettled by the employee

Results description

The proposed solution is to introduce an automatic timekeeping system that allows
you to easily and quickly record the time spent on a production order. At the same
time, the phase of transcribing the timesheet is eliminated, so managers can use the
time spent transcribing the data into the file for a deeper analysis of the results
achieved in production.
The basic objectives of the implementation of the new system are to optimize the
circulation of documents completed by employees and supervisors. This system
allows you to easily record the time spent on a production order and quickly analyze
the results achieved by employees. The Scrum method, which is based on IT Agile
Project Management, is used for the proper implementation of the system.
The benefits of implementing the Performance and Problems Monitoring System:
- Elimination of paper-based recording of working hours and productivity,
- about 15 hours of work for the installers per month were saved (180 hours per year),
one entry takes on average 5 seconds,
- the step of transcribing into the file is completely eliminated, saving 15 hours of
work for managers per month (180 hours per year),
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- the total time saved is 30 hours per month (360 hours per year),
- each workstation is equipped with a tablet with access to SMWiP,
- Real-time control of the work process by determining the status of an employee in
SMWiP,
- elimination of errors, typos,
- expansion of the database for production problems,
- easier access to data and its analysis - automatic creation of diagrams,
- comfort in work,
- the possibility of extending the system with new modules.
Comparing the two processes before and after the implementation of the
performance and problem monitoring system, the phase of transcribing timesheets
into the performance calculation file has been completely eliminated from the process.
Another difference is the elimination of the manual recording of working time by
employees. In order to streamline the process of recording and analysing working
time, a project has been proposed to introduce a system for monitoring productivity
and problems. The system allows employees to easily mark what they are doing
using a tablet or monitor with an embedded operating system. Along with a scanner
connected to each workstation, the system eliminates the possibility of errors and
saves time for work.
The stage where managers transcribe a document into a file has been completely
eliminated. Once the system is implemented, all data captured by employees on
workstation tablets are stored on the server. Therefore, supervisors can check the
progress of work of a particular employee in real-time.
More information: Marcin Gawroński thesis.

Case 15 – completion of production orders
Company: anonymous
Branch: electronic
Solution: IT tool based on Excel spreadsheet
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R&D tasks description

As part of the engineering project, student Emil Mroczkowski addressed the problem
of the lack of IT tools that allow optimal management of inventory management in the
company.
The problems were identified using the 5WHY method? and the Ishikava diagram.
The first problem of the warehouse employees arises from the notifications of the
addressees, in which they expect labels to be attached to the packages addressed to
them with a description of the contents, i.e. product code, number of devices and
their serial numbers. The company does not have a tool that would enable this.
Observations show that warehouse workers are not only struggling with the lack of
such a feature in the ERP system, but also with some minor problems in processing
inter-warehouse documents. Namely, with the time-consuming verification of the
correctness of picking and with picking errors (wrong number of devices, wrong serial
numbers). This applies to the receipt and issue of production materials. Although
they are two separate processes, the way of working and the related problems are
very similar. The main issues are:
- Errors in picking,
- the time-consuming verification and its complexity,
- the verification and manual entry of component prices to external recipients based
on purchase orders,
- no way to easily locate released items,
- the manual change of the number of received/moved items.
The aim of the project is to propose a solution that will make it possible to eliminate
errors in filling production orders, simplify and shorten processes in the warehouse
area at the level of processing inter-warehouse documents, minimize the risk of
human errors in manual interventions in the documentation and enable the automatic
creation of labels describing the location of items.

Results description

In response to the problems defined above, prototype inventory management support
tools were created in Excel-type software. A barcode scanner was considered a
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necessary element of the project, whose functionality should eliminate the possibility
of human error in the visual inspection phase.
The tool supports:
- External release (printing of collection labels and eliminating the need to assign two
employees to verify the completion of equipment for shipment).
- External receiving (eliminating errors in receiving materials, optimizing the time
spent verifying the contents of shipments, and enabling automatic labelling of
received materials)
- Production release and cooperation (streamlining and optimizing the process of
picking materials needed for production and surface assembly by a cooperation
partner; also - the ability to create a packing list, minimizing the risk of errors).
The proposed tool was tested for non-standard situations (e.g. damaged product
code).
All tools met the design assumptions that had been selected and previously
diagnosed using the 5xWHY method and the Ishikawa diagram. They also allowed
optimizing the inventory management processes in an electronics company,
minimizing the risk of errors. The time required for the described warehouse activities
was measured without and with the use of tools. The results of the measurements
show a reduction of the time required to complete the tasks by an average of 25-32%,
in extreme cases even up to 40%. No additional staff are needed to visually review
their predecessors. The process itself has become accessible, and employees using
the solutions provided do not require any special training. Implementing the tools
required no additional financial outlay. The result is also an improvement in the
quality of external customer service and the service of the production department.
An additional value that has been achieved, which the project did not assume, is the
increase in employee satisfaction in the warehouse. The resulting tools have had a
positive impact on the quality of their work, activities are less complicated, errors are
automatically indicated and there is no need to check the same thing several times to
ensure that the task has been performed correctly.

More information: Emil Mroczkowski thesis.
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Case 16 – design process improvement
Company: ATM Lighting
Branch: lighting
Solution: Share Point implementation and process

R&D tasks description
Student Aleksandra Prażuch analysed and prepared the main process improvements.
ATM Lighting was founded ten years ago on the eighth of August to be precise. All
employees, with the CEO at the top, have related to the lighting industry for a long
time. They are experienced people in "designing, manufacturing and selling industrial
lighting fixtures," as it says on https://atmlighting.pl/en/.
From the beginning, they have followed their strategy, which is not only focused on
the product itself, but also very customer centric. The result is not only great,
innovative products, but also very presentable catalogues, YouTube channels, and
activity on LinkedIn. All of this makes them closer to their customers and more
transparent. They are also very active at lighting fairs in Poland and abroad, so they
are active in both domestic and foreign markets.
ATM Lighting has a wide range of certified luminaires. They produce both luminaires
with traditional light sources and effective and energy-efficient LEDs. The products
are divided into: explosion-proof luminaires, vandal-proof luminaires, railway
installations and underpasses, luminaires for factories and warehouses, luminaires
for prisons, luminaires for the food industry and animal husbandry.
The company also has products from other manufacturers (Adolf Schuch GmbH,
TEPEX) and manufactures products for its European business partner.
Problem statement:
The aim of this work is to show the possibilities of improving the design process in
the manufacturing company, using the iGrafx programme as a tool for modelling the
process and the indicators of HCM models as a guide for improvement. The
improvement of the process is carried out on three cases of the design process:
Modification of the product from the offer, creation of a new product without patent,
creation of a new product with patent.
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In other words, process improvement simply means making the process more
effective and productive. Process improvement, like process optimization, is goaloriented and the desired outcome depends on the individual needs of the company.
Solution:
As mentioned earlier, the design process is the key process in any manufacturing
company. The process modelled while working with the company ATM Lighting has
been working on it for more than ten years. The company ATM Lighting lost the most
due to the lack of a cloud environment that allows working on multiple documents at
the same time to share and systematize them. Moreover, this type of solution
increases the level of security in the company.
This means that the company's biggest problem is the lack of work organization
when it comes to paperwork and acceptance of the next phase of the project.
Selection criteria for a cloud environment:
•

Easy access to documentation from anywhere, including outside the office.

•

Ability to assign access rights to people outside the company.

•

Organized documentation in one place.

•

Expediting the decision-making process at every possible step.

•

The possibility of remote approval of documentation.

•

Increasing the level of security by keeping documentation in the cloud
environment instead of the physical server.

•

Increasing data security by using documentation in electronic form instead of
paper documents.

After comparing several cloud environments, the choice fell on the SharePoint
solution

Result (expected) description

SharePoint is a very secure cloud environment that allows users to share and create
different types of files. In addition, working on the project is overall more fluid thanks
to solutions such as "request for confirmation". While working with the R&D manager,
a situation was described where the initial work on the project was delayed by more
than a month, precisely because of the lack of documentation approval. The
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implementation of SharePoint eliminates this and other issues that primarily impact
the overall workflow of the project. More specifically, keeping all the documentation in
the cloud environment will definitely speed up the workflow of the process and
eliminate most of the breakpoints. When it comes to measuring indicators, such a
solution will not directly affect their evaluation, but it will definitely influence some
other factors that can improve them.
More information: Aleksandra Prażuch thesis.

Case 17 – workflow IT tool implementation
Company: anonymous
Branch: services
Solution: Project of implementation of electronic document flow using the WEBCON BPS
Platform
R&D tasks description

In his thesis, student Marcin Grabski presented how electronic document workflows
can improve work organization. It is shown on the example of an implementation
project for electronic document flow, which improves the process of invoice flow,
solves the existing problems in this area and thus facilitates management and
reporting in the company. The implementation project will be based on the WEBCON
BPS platform and the analysis of customer needs.

Results description

Thanks to the introduction of electronic document flow, most of the existing problems
of the company XYZ have been solved.
Thanks to special reports, the status of each invoice is constantly monitored. From
the report, you can see the date by which the invoice must be paid, at what stage I
am and who is currently responsible/responsible for the invoice, which solves the
problem of lost invoices and lack of information about the invoice status. An
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escalation mechanism has also been implemented - if the invoice exceeds a certain
amount of time at a certain stage, the employee currently responsible for the invoice
will receive an urgent email notification. In addition, employees receive an email
notification each time they receive a new invoice. This mechanism prevents the
texture from being forgotten. Thanks to the substitution system integrated into the
WEBCON BPS platform, invoices no longer have to wait for employees to return from
vacation. An employee who goes on vacation appoints his substitute for that time.
Automatically, tasks belonging to an employee on leave are transferred to a specific
deputy.
Thanks to the creation of a dedicated matrix and acceptance limits for the invoice,
this process is much more efficient. Instead of rolling through the entire company, the
document is only routed to the necessary people in the approval matrix. Approval can
be done through the mobile app/response to the keyword email or the traditional way
through a browser on a computer. This significantly reduces the time it takes to
approve invoices, especially invoices for a larger amount sent to senior executives.
Finally, digitizing this process has made it easier to work with many invoices,
speeding up the flow of invoices and greatly improving the overall process. Thanks to
the clear and intuitive interface, users quickly adopted the Webcon bps platform and
enjoyed working with it.
In the future, the system can be expanded to include an OCR mechanism that
automatically writes the data from the scanned invoice back into the system (this
requires the purchase of additional licenses), which would further streamline the
process.

More information: Marcin Grabski thesis.
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Case 18 – Non-technological innovations. Application of the LEAN
management concept on the production line
Company: Tenneco Bimet
Branch: production
Solution: non-technological innovations on the LP5 line of bearing bushings

R&D tasks description
In the thesis, student Ewa Wiśniewska diagnosed the necessary changes (non
technological innovations) to improve the work on LP5 production line. According to
the observations and research results, using the LEAN MANAGEMENT method, she
proposed (designed) several solutions consisting: training system, a system
signalling unnecessary elements on the production line (red cards), a "shadow" board,
descriptions of litter boxes with tools using in the production process, a cleaning
system and work standardization.
Results description

The student has been doing the internship in the Tenneco Bimet company. To
prepare the thesis she had analyzed the literature regarding non-technological
innovations and lean management concepts. She conducted the production line’s
observation and interview with employees of the production line LP5. Based on the
research process results she has designed several propositions on how to improve
the production line functioning, under the Lean Management standards.
The student proposed training is divided into three parts lasting about 3 hours. The
first fully theoretical part would introduce the participants to the basics of LEAN. The
second would be devoted to the most important part of the current problems, i.e. the
5S method and proper/effective workplace organization. This part would focus on
explaining where it comes from and what 5S stands for (Sorting, Systematics,
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Cleaning, Standardization, Self-Discipline). The third part was designed as more
active: a kind of brainstorming workshop on improving the workplace.
Another non-technological innovation proposed by the student was introducing „red
cards“ on the production line, to mark unnecessary things. Easy to implement and
very effective system of marking elements that are not used for a long time on the
production line and clutter the workspace.
The student proposed to designed the shadow arrays too. This is the perfect way to
keep drawers in the production line tidy.
Other proposition was cleaning stations. Thanks to them, the safety of the workplace
is improved and their visible location makes employees more involved in cleaning
their workplace and the surrounding area.
The extra value of the propositions designed by the student is their detailed
descriptions. Author did prepare for each proposed solution the implementation risk
matrix,

presented

the

implementation

costs

and

factors

(internal/external)

conditioning implementation.
More information: Ewa Wiśniewska thesis.

Case 19 – innovation creation and implementation
Company: anonymous
Branch: production of air filters
Solution: implementation of the market analysis form

R&D tasks description
The student Łukasz Sliż in his diploma thesis attempted to define the genesis of the
problem of low margins on goods offered by a production company, as well as to
work out a solution that will soon be able to stop this trend. In the long run, however,
it will lead to an increase in the company's profits.
An independent sales and advisory position were analyzed, which gives a lot of
freedom of action, but requires obtaining a position within a certain time, which will
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confirm the legitimacy of its economic maintenance and further development. Within
the above-mentioned workplace, an innovative solution was designed.

Results description

Based on our own experience and using the ideas suggested during the
brainstorming session, a multidimensional form was created to help better
understand the filter bag-based dry filtration market. The form was created using one
of the MS office programs (Excel). The document is divided into several sections
(metric data, research and development data, and a summary and suggestions for
further action).
Market acceptance of this form of data collection from customers was tested by
creating a short questionnaire. Pilot studies were conducted using the Google
Analytics tools.
The practical application of the form is shown using the example of a company from
the energy industry.
Type of client: A medium-sized district heating plant in the Pomeranian Voivodeship,
which, after an inspection of the plant, found that the filter bags needed to be
replaced. Purchase and replacement should be done this year, before the heating
season starts in the 2nd half of November. The customer was asked to fill out the
information contained in the document.
The person filling out the form was the manager of the heating system, which made it
possible to efficiently collect all the important data.
The form was filled out correctly. This enabled efficient selection and evaluation of
filter bags. In addition, the collection of process and technical data in one place
improved collaboration with the company's engineering department. A reliable
evaluation will be available in a few months after a larger number of meetings, a
response to complementary products or an analysis of shipping costs. Nevertheless,
the first tests are optimistic, and, in the author's opinion, this form of position
innovation should continue with the next ones.
Simply collecting forms and saving them in subsequent folders will, in the long run,
lead to them being underutilized and you will waste a lot of time opening and
comparing each file. The next step, and at the same time an innovation in the
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workplace, could be the use of a simple CRM program to transfer and analyze the
data from the form. An interesting solution in this situation would be the use of easyto-use and free - provided the use of basic functions - and faster CRM programs
such as Bitrix24 or Pipedrive. Both allow importing data from Excel files and their
subsequent analysis.
The goal in creating the form was to develop a solution that, above all, gives you the
opportunity, with little time and practically no financial cost:
1. in the short term:
- A real time saving, allowing the processing of a larger number of projects,
- to stop the trend of decreasing profit margins and - which is the main goal - to try to
correct it,
- a positive reception of the company on the market,
- increase in turnover.

2. long-term:
- In combination with the collection, division and subsequent analysis of data.
- Better knowledge and understanding of each market segment:
- Ability to target key sectors,
- Abandonment of low margin projects or projects that cost too much time and money,
- attempt to make more money
The simple form and limitation to one page mean that the client does not perceive the
extra work as negative. The division into sections helps to systematize the data set
and conduct the first meeting with the maximum benefit for both parties - the
manufacturer gets the data he needs to perform the calculations and suggest the
appropriate material.
The customer saves time, as the pricing process is usually limited to one meeting.
Moreover, in my opinion, the use of the form puts the company in a positive light. The
process of data collection is systematic. This creates the image of a professional
company that not only takes care of sales, but above all gets to know the working
system in a particular company, proposes innovative solutions for a particular
company and builds long-term relationships.
The subsequent analysis of the information collected through the form allows you to
determine the development path for the coming quarters. In my opinion, using Excel
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for this purpose saves time, which you should use optimally for the acquisition of new
projects.
More information: Łukasz Sliż thesis.

Case 20 – implementation of solutions improving the comfort of
work
Company: Trade and service company "Vabank"
Branch: trade and services
Solution: preparation of a break room and training room

Description of the R&D tasks
In this work, the project team (Śliwiński, Świder, Karaś) focused on working with an
entrepreneur from the SME sector to develop a workplace innovation (WPI) proposal.
Interviews were conducted to define the main needs of the company in terms of
innovation in the workplace, i.e. what needs to be improved in order to work better.
Based on the results and the information needed, the team developed proposals for
solutions and changes for the company. These changes must also be analyzed in
financial and organizational terms, i.e., whether the company has the necessary
space and resources. The expected consequences of implementing the changes
were also determined.

Description of the results

In order to obtain reliable, accurate and complete information, and thanks to good
contacts with the company's employees, it was decided to use in-depth intelligence.
During the interview, it was possible to ask any follow-up questions. This method,
thanks to the researcher's conversation with the interviewee, also made it possible to
avoid the risk of misinformation due to poor understanding of the question or answer
and to get to know the circumstances of the employees' work as fully as possible.
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Five personnel interviews were conducted with five employees of the sales or
accounting departments.
The responses to the questions "Do you lack the opportunity to exercise while at
work?" "Do you have the opportunity to exercise or do other activities that relieve
stress caused by sedentary work?" show that there is a need among employees to
get rid of the negative effects of many years of static work, but they do not have such
opportunities. Each of the respondents was also asked whether they see the
possibility to improve the situation. Two of them independently suggested the
possibility of redesigning both rooms so that one would serve as a canteen and
restroom after replacing the furniture, and the other should be equipped with mats
and simple exercise equipment such as pull-up bars, a treadmill and stationary
bicycles.
When asked about the quality of work and the organizational culture prevailing in the
company, the employees were extremely positive. They described the work
atmosphere as very positive, their colleagues as nice, helpful and very friendly, and
their superiors as understanding, intelligent, friendly and open-minded. They
considered the described inconvenience in the form of the lack of opportunity for
dynamic relaxation as the biggest and only major inconvenience at their workplace.
The project proposed to renovate two rooms and adapt them to new functions: a
training room and a break room.
The total cost of implementing the described innovation is PLN 44,154, including PLN
20,000 for the renovation carried out by an external company. The remaining funds
are to be used for the purchase of devices and equipment. It does not exceed the
financial capacity of the company, whose annual turnover is over 33 million PLN. In
addition, the cubature of the premises allows the introduction of the discussed
arrangement without incurring additional costs for renovation and adaptation of the
premises.
Redesigning the two rooms in such a way that one will serve as a canteen after
replacing the furniture and the other will be equipped and transformed into a "fitness
room" will reduce the negative consequences of many years of static work such as
degeneration of the spine, carpal tunnel syndrome, lumbar pain and a number of
others. It will also improve the well-being of employees, increase accuracy and work
motivation, and help get rid of accumulated stress.
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More information: A. Śliwiński, S. Świder, S. Karaś Project.

Case 21 – implementation of a motivating solution
Company: Action Menstruation Foundation
Branch: NGO
Solution: allocation of the so-called "Coffee budget" for the arrangement of the
workplace
R&D tasks description

The students N. Góra, W. Bonus, P. Falkowski, M. Wenta analyzed the needs for the
NGO organization.
The Foundation's team can be called virtual, because the members are scattered all
over Poland (Tricity, Warsaw, Kraków, Wrocław, Toruń, Poznań, Szczecin), and are
even present in Amsterdam or Hong Kong. This proliferation of team members
makes it impossible to organize spontaneous integration. Everyone meets virtually on
videoconferences every week, and physical meetings are rare, and only among a few
members, on the occasion of some stationary conferences.
Opinions on the positive and negative features of remote work are divided - some
people praise it, and some have too much of it and are tired of it. Considering that at
least half of the studies at universities are carried out remotely, additional work also
means that a team member spends even several hours in front of a computer and at
home, among other duties that result from running it. This makes you quickly lose the
sense of distinguishing between home matters and work, the sphere of rest and free
space from the sphere of work and self-realization.
In order to examine the needs, the Foundation used the survey method. The
appropriate questionnaire of the survey was created in cooperation with the
management board, and then it was sent to the employees. In total, 16 responses
were obtained.
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Description of results

2 individuals work stationary, the remaining 14 work remotely. The individuals who
work stationary are not uncomfortable with this form of work, while of the 14
individuals who work remotely, only 2 are not uncomfortable.
Therefore, two sections of the survey (SECTION 2 and SECTION 3) were created.
Section 2 includes questions for people who are uncomfortable, details the causes of
discomfort, and reviews the needs of the respondents. However, Section 3 refers to
individuals who are not experiencing discomfort and is limited to two questions.
The results of the survey confirmed that the vast majority of workers find remote work
very uncomfortable. They would be willing to take measures to separate the
professional sphere from the private sphere.
Proposed solution: a desk rented by the hour in a co-working space.
In the case of the organization described, a partial solution would be the introduction
of the so-called coffee budget. It would consist of giving team members a certain
amount of PLN each month to spend on improving their work. Such an endeavour
requires conducting a questionnaire (or individual interviews) directed at team
members to explore their needs - whether they prefer to work in a coffee store, need
to rent a desk to work from home, or want to make a change. Since financial
resources in non-governmental organizations are very limited, the amount of the
coffee budget is also allocated individually. Its amount is certainly influenced by the
number of hours worked for the foundation during the month.
The most important assessment of the possibilities to implement the proposed nontechnological innovation is funding, but in the case of Akcja Menstruacja Foundation
this should not be a problem. In November this year, the organization became a
finalist of the Strengthened program, from which it received PLN 40,000. The
Strengthened project includes several stages. The foundation went through the
eliminations and then submitted an original idea for social innovation. The prize
received should also be enough to implement the "coffee budget". The organizers of
the Strengthened program do not require detailed accounts of the donation. The
Foundation also has high savings and regular income from Patronite ,zrzutka.pl,
donations directly to the bank account and from organizations that allocate part of the
amount from the sale of certain products.
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According to numerous studies and a survey, the overwhelming majority of people
involved in the activities of Action Menstruation Foundation are tired of working
remotely and spending a large number of hours per day at their own place of
residence. In addition, a significant proportion of staff are not in favor of combining
work and home life, which in a sense condemns them to work in the privacy of their
own homes.
Introducing the "coffee budget" solution would help increase employee motivation.
Many people who work at home are tired of working in small spaces, usually studios
or rooms they rent. Still, working in a café or renting a desk on a daily basis is often
too much extra work. Funding of these activities by the foundation and the possibility
to work under different conditions than in one's own home would certainly lead to
higher motivation of the employees and a clearer separation of professional and
domestic tasks.
Offering employees the opportunity to work in a café or rent their own desk in a coworking space would also have a positive impact on the effectiveness of their tasks.
Working in conditions that foster creativity could also lead to more innovation and the
emergence of new ideas and solutions that could potentially contribute to greater
development or promote the Foundation's prosperity in the future.
The introduction of the aforementioned "coffee budget" would certainly also have a
positive impact on employee participation. Considering that for some, performing
tasks related to the Foundation's activities is a typically voluntary activity, even a
small salary for coffee and cake or renting a desk would significantly increase their
commitment to the Foundation and their willingness to participate more intensively in
it. Moreover, they might feel a kind of gratitude and appreciation for their invaluable
contribution to Action Menstruation Foundation.
It is also worth mentioning that by customizing the "coffee budget" according to the
needs of each employee, we can avoid possible negative consequences of
implementing this solution, such as jealousy, dislike or the feeling of being
overlooked. Adapting the budget to the number of hours worked at the Foundation
and individual preferences ensure that each person feels fairly treated.

More information: N. Góra, W. Bonus, P. Falkowski, M. Wenta project.
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Case 22 – implementation of a solution that improves the comfort of
work
Company: Pizzeria po
Branch: gastronomy
Solution: renovation of the bathroom (insertion of a shower), installation of new
cabinets and purchase of a bicycle stand

Description of R&D tasks
In order to promote health and motivate employees to cycle to work, the project
conducted direct interviews with all the company's employees to identify their needs
in terms of introducing new solutions in the workplace.
Description of the results
The proposed solution was to renovate the bathroom to include a shower and install
new cabinets. In addition, the purchase of a bicycle rack was planned.
The cost of implementing the solution:
Purchase of the cabinets: PLN 1700
Shower: PLN 2,000
Bicycle stand: PLN 2000
Labour: PLN 1000
----------------------------------Total: PLN 6.500
After a discussion with the representative of the pizzeria, the project should be
implemented at the turn of March/April 2022. The enthusiasm of the employees and
the low cost of the innovation promote the changes in the pizzeria.
Expected benefits:
- More employees will bike to work.
- Workplace showers will increase employee comfort.
- Employees will feel valued as their needs are addressed in the workplace.
- Lockers will allow employees to leave their belongings in place without
unnecessarily taking them home.
Potential negative aspects of the changes:
- Increased renovation costs and water consumption.
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- Carelessness and damage to equipment by employees.
- Destruction of the bike rack by third parties.
More information: Paulina Smolińska, Kajetan Ziółkowski project.

Case 23 – implementation of a solution that reduces the stress of
employees and customers
Company: "Orthoplaza", a small private family dentistry clinic based in Kiev
Branch: medical services
R&D
tasksthe
description
Solution:
use of music as a means of relieving nervous and mental tension,
combating fatigue, and restoring fitness

Students Denys Kucherenko and Natallia Sinitsa analyzed research on the influence
of music on people and decided to develop and propose an innovative solution in a
dental clinic.
Unlike medical giants with huge budgets, small clinics can usually count only on their
own resources and compete for customers mainly by constantly improving the quality
of services and building appropriate relationships with patients.
"Orthoplaza", a small private family dentistry clinic based in Kiev, the capital of
Ukraine, operates in this field.
The company has quite a long list of problems that hinder its work: from conflicts with
clients to unnecessary stress for patients and an unhealthy atmosphere in the
workplace.
One of the original methods that effectively solves the above problems is playing
specially selected music in the premises of the company.
The aim of the project was to identify and analyze the current state of the company's
management and develop a plan for the introduction of innovations in the company.
Results description
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Thanks to the correspondence with the head of the company, it was possible to
identify the following problems of the company: frequent conflicts with customers,
stress and great fatigue of the staff at work, excessive stress of customers before
and during the operation, constant irritability and fatigue of the clinic staff due to
burnout.
In order to better identify the problem, a survey was conducted with the help of the
manager among the employees of the company under study.
The anonymous questionnaire consisted of three questions:
1. please rate on a scale of 1 to 5 how much you would like to listen to background
music while working, where 1 means "absolutely not" and 5 means "very much".
2. please rate on a scale of 1 to 5 how you feel at the end of your shift, where 1
means "morally exhausted" and 5 means "enthusiastic."
3. Do you feel the need to lower the stress level in your workplace? {Yes or No}
The survey results indicate that stress levels are high among appraisers and that
there is a desire to reduce them. None of the respondents expressed reluctance to
listen to background music. The information obtained through direct contact with the
manager shows that some health care workers listen to music before and during
work, even if it is not systematic and organized. Taking into account the results of the
survey and the agreement of the company owner, the attempt to introduce a musical
innovation can be considered a legitimate and promising experiment.
For objective reasons, the project does not use hall songs, but only music without
lyrics, in order to minimize the possible irritation of employees with different musical
tastes. Moreover, it has been scientifically proven that it is the textless melodies of
Mozart that have the greatest pain-relieving effect, and it is logical to use them during
medical procedures.
The music is broadcast from stationary speakers in the waiting room and in each of
the treatment rooms. The speakers are connected via Bluetooth to a computer where
previously prepared playlists have been stored.
The playlists for the offices and the waiting rooms will be very different, as they have
different functions. The main purpose of the music at the reception desk will be to
calm restless customers, reduce conflicts, and increase the efficiency of the clinic
staff. In the office space, on the other hand, the music is intended to enhance the
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doctor's concentration, have a numbing effect on the patient, and reduce the overall
stress level of everyone present.
The volume of the music played is selected individually, depending on the personality
and preferences of each doctor, as this has a direct impact on their performance and
irritability.
The clinic has three medical offices, each of which requires the installation of a music
system. Another music system is needed for the waiting room.
The average price for a set of the necessary equipment is about $100.
Estimated total cost for the entire system: $400.
Computers with Bluetooth modules are already in the clinic and do not need to be
purchased.
Considering the ease of installation of modern music systems and their negligible
cost for a dental clinic, the implementation of this project is quite realistic,
inexpensive, and relatively quick (the purchase, setup, and installation of the
components can be completed in one day). All the music offered for use is openly
licensed and can be used free of charge.
Based on statistical data presented in various studies (e.g. Trappe HJ, Voit G. (2016):
The Cardiovascular Effect of Musical Genres:
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4906829/), even in the worst-case
scenario, the expected outcome of project implementation is a 15% decrease in
administrative errors and 20% decrease in financial calculation errors, a 5% -10%
increase in first-hour employee productivity, a 40% -50% increase in overall
productivity, and a 30% decrease in wasted time. By summarizing known scientific
data on similar solutions, predicting the results and analyzing the rationality of
introducing this innovation, the authors of the project clearly support the opinion on
the legitimacy and the need to test such a solution in practice.

More information: Denys Kucherenko and Natallia Sinitsa Project.
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Case 24 – implementation of a solution that improves the comfort of
work
Company: Mayones
Branch: music
R&D tasks description
Solution: design and preparation of a relaxation room for employees

Adrian Kaszuba, Karolona Huryń and Bartosz Paliński designed the implementation
of innovations for a selected company from the SME sector. For the implementation
of the project, cooperation was agreed with a Gdansk company - Mayones. It is a
company that produces very high-quality guitars.
In order to investigate the needs of the employees, the identification of which is
obligatory for the design of a suitable innovation in the workplace, a questionnaire
with eight questions was prepared. The questionnaire was completed by 70% of the
employees. In one of the questions, almost half of the employees stated that they
miss something at work. The answers were repeated:
- a place where I can calm down and rest,
- a relaxation zone,
- better noise-reducing earmuffs,
- with most of our colleagues we love to play the guitar, so it would be fun to do this
at work as well, for example during a break,
- a good coffee machine.
The factors that hinder the work are also mentioned:
Employees mentioned the following factors:
- noise, high-frequency noise,
- vibrations
- clutter in the workplace, in positions,
- dust/dust,
- heavy traffic in the production hall,
- no separate room for tuning and testing guitars,
- the lack of a sufficient number of headphones to suppress this noise.
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In summary, the vast majority of employees are satisfied with their work and working
conditions and believe that the owner cares about them. The most frequent
responses to the open-ended questions were related to noise. Therefore, the
employees need, first of all, a place where they can rest from the constant machine
noise, that is, simply the noise that constantly accompanies, especially in the
production hall.

Results description
It was suggested that a relaxation room be established - rooms designed for rest and
quiet where employees can relax during their breaks. This room should be equipped
with recreational items such as sofas and beanbags. It should be different from a
typical workplace, so the dominant colours should be vibrant and striking - green, for
example. This type of space also uses all kinds of plants that are not only pleasing to
the eye, but also provide a sense of relaxation and calm.

Costs related to the furnishing of a relaxation room at MAYONES approximate cost
[PLN].

Soundproof door

1300

Soundproof lining for the room

3200

2x big sofa

200

Table

700

4 chairs

400

Lighting

500

Flowers

300

Bookshelf

300

Couch

800

Total

7700

Potential benefits:
- Increased employee satisfaction - considering the results of a survey conducted
among MAYONES employees, it was found that providing a place where employees
can rest in peace increases their satisfaction with their work,
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- Increasing employee efficiency - providing a quiet room ensures that employees are
more refreshed, which can have a positive impact on their work efficiency
- Building better relationships between employees - a quiet room is a place where
employees can quietly talk to each other and learn new things about themselves,
- Stronger bonding with the team - time spent together in the relaxation room
encourages relationship building, which increases employee bonding with the team

Threats:
- Extending employee breaks - employees may not be paying attention to the time
that is passing, so their breaks may be extended
- Lazy employees - employees who rest on comfortable couches and stools may be
reluctant to return to work
- Increased electricity and heating costs - creating a restroom requires additional
lighting and heating, which can increase bills

Comparing the consequences presented above, we can see that the number of
positive and negative impacts of project implementation is similar. However, it is
worth paying attention to the fact that proper organisation of work can reduce the
negative consequences, which will increase employee satisfaction and efficiency.
More information: Adrian Kaszuba, Karolona Huryń and Bartosz Paliński project.

Case 25 – implementation of new solutions in the area of HRM
Company: Cafe Pomerania
Branch: catering services
Solution: changes in the area of HRM and organization management

R&D tasks description
The students Mateusz Fojtuch, Oskar Wilczyński, Maja Boniszewski and Aleksandra
Sztrajt decided to create a survey in order to identify the needs in the organization of
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Cafe Pomerania, which aimed to identify the areas where the employees of the
company consider it necessary to improve the way of working. The questionnaire
was completed by all Cafe Pomerania employees, which allowed for a reliable
assessment of the organization and the possibility of planning appropriate changes to
improve the quality of work in the company.

Description of the results

Cafe Pomerania is a microenterprise with seven employees that offers coffee and ice
cream to its customers. The company is new and has problems with its time
management system, segregation of duties and organizational structure. There is
one manager who does not always work two shifts, so employees do not have an
immediate supervisor to turn to when needed. Another problem is that the schedule
is not coordinated with the employees, which is unacceptable. Employees are
notified overnight that they need to show up for work, which makes it very difficult for
them to plan their time off. In addition, employees do not know what tasks are
assigned to them, so some do too little, others do too much, and this responsibility is
shifted to others.
The results of the survey confirm that employees want to change and are open to it.
These are areas such as: Adherence to set schedules, clear definition of
responsibilities, clear hierarchy in the company. Employees want transparency and
stability. They also expect that these changes will have a positive impact on their
efficiency at work and therefore on the quality of their tasks, their well-being and their
overall job satisfaction.
Proposed solutions:
- Change in organizational structure
- Change in the planning process
- Definition of the scope of duties for each employee (job description) with an annexe
to the contract
Expected impact of implementing the changes:
- Change in salaries for employees who take on a new role - a motivating factor.
- Knowing who to contact in an emergency - clear communication system.
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- Assumption of the obligation to draw up duty rosters by shift supervisors and
consult with employees - more effective personnel management.
- Clearly defined job responsibilities - awareness of responsibility for tasks performed.
- Reluctance of employees due to inadequate preparation for change and their
inability to see the reasonableness of these changes - an important role of the
leader/manager in explaining the reasonableness, scope and direction of the
changes.
More information: Mateusz Fojtuch, Oskar Wilczyński, Maja Boniszewski and
Aleksandra Sztrajt Project.

Case 26 – implementation of solutions improving the comfort and
efficiency of work
Company: Vidia
Branch: electrical services
Solution: preparation of a break room and cloakroom for employees, organization of
travel to / from work, implementation of devices that improve communication
Description of the R&D tasks

The students Anna Bujnowska, Agata Chmielecka, Konstancja Suchacz and Jakub
Cywiński developed the WPI concept for the company Vidia, which specializes in the
implementation of broadly understood services in the electrical industry. Vidia is a
small company that employs 13 people - ten workers, one office worker and one
manager who is responsible for coordinating the work of his subordinates. The only
decision-maker is the founder, who manages the entire company.
Due to the limited time for project implementation, the difficulty related to the
distribution of employees working in the field, as well as a hybrid work model
involving office workers, it was decided to investigate the needs in the area of WPI
through a meeting with the company manager - Mr Henryk Gaweł, who, after an
open dialogue with employees, shared the results that helped to identify the needs.
The main issue raised at the meeting was the lack of a break room. Also discussed
was the issue of the coatroom, which was partially occupied by the storage section.
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Due to a significant change in size, it cannot be used by all employees at the same
time, resulting in longer preparation time for work and frustration among employees.
Another problem was the lack of parking for employees, so most employees
commute by public transportation.
The nature of communication between employees on-site also proved to be
problematic. Employees find it difficult to hear and understand a colleague when they
are at a greater distance or at different heights. Misunderstandings often occur. In
addition, communication with management is mainly via cell phones and it is
considered unsafe to receive instructions from a high altitude. In addition,
management points out that employees' phones are often muted, making it difficult to
contact them and increasing response times.

Description of results

To address the above issues, the following were proposed:
1. separation of a social zone in the building - it is enough to swap the rooms - the
conference room and the kitchen, making it possible to create a full-size social room.
The cost of implementation is about 1170 PLN. In order to shorten the time of
preparation for work, it is necessary to increase the size of the dressing room and to
create a place for a shower there, so that employees can refresh themselves after
their work on site. The only possible option is to add a small room (1700mm x
1954mm), which will accommodate a coat rack with a bench and two storage
cabinets. In addition, behind the curtain can be a shower. The cost of implementation:
the cost of equipment (about 3450 PLN) + the cost of adding the room.
2. organization of collective transport for 8 employees commuting from Gdynia to
Wejherowo - hiring a bus with a driver to pick up employees from certain points in
Gdynia and bring them safely to work in Wejherowo; such services are offered by
some transport companies.
3. purchase of long-range radios - the purchase of radios (model: Motorola TLKR
T92 H2O) for each employee costs PLN 4 797.
Due to the burdens associated with the company's current contracts, the
implementation of WPI is not a priority, but after listening to the problems of the
employees, it was determined that corrections are necessary. In addition, the issue of
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change costs was highlighted - they should not be too much of a burden on the
company's balance sheet due to the scale of the activity. Therefore, the proposed
solution focuses on these two aspects.
The discussion with the management clearly shows the possibility of implementing
the solution proposed by the team. The potential benefits resulting from the proposed
solution were analyzed and it was decided to consult the employees about the
described solution and to select the necessary elements together with them.
The only doubt concerns the monthly costs associated with providing common
transportation for eight employees from Gdynia. It was decided to test this solution
for two weeks, while also considering an alternative solution, namely the provision of
a parking lot for the employees' cars. However, since this would involve significant
costs, it was decided to use the above-mentioned proposal.
During implementation, it will be important to carefully plan activities that will affect
employees' work, such as renovating office space and moving equipment. Therefore,
inform your employees in advance (at least one week), plan the activities carefully,
and implement them without delays and at a time when as few employees as
possible are in the office, e.g., during the vacation season.

More information: Anna Bujnowska, Agata Chmielecka, Konstancja Suchacz and
Jakub Cywiński project.

Case 27 – creating an employee-friendly workplace
Company: Gdańsk Foundation for Management Development
Branch: Training Services
Solution: purchase of office equipment that improves the organization of work

R&D tasks description
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The students Klaudia Dzwonkowska, Magdalena Jaworska, Mateusz Niźnik and
Szymon Pietkun studied the needs of the organization in the field of WPI and used a
questionnaire for this purpose.
The study was based on an internal survey conducted in July / August (the
organization was considering relocation, so a survey was conducted).
17 people answered the questionnaire, i.e. almost all the employees of the
organization. Almost all questions were closed, with the possibility to add your own
open answer.
The questions covered topics such as:
- Average number of preferred days spent at work (how many days per week spent
remotely and at how many locations).
- Workstation preferences (mainly desks)
- Preferences for office furniture
- A question about the need for additional equipment in the workplace
- Open-ended question about suggestions, ideas, and policies for the workplace
Description of results (highlighting the most noticeable trends):
- Employees are willing to work remotely some of the time. Most would like to work
from an office only 2 or 3 days per week.
- 11 out of 17 people are able to accept a rotating desk (no assigned workstation,
choosing a desk that is currently vacant),
- 10 people do not pay attention to the furniture in the room, the rest of the people
want the furniture they currently have in the rooms or new ones,
- office equipment needs were also listed (e.g., phones, chairs, scanning equipment,
computers).

Description of the results

Suggestions the team came up with based on the needs identified in the survey:
● Rolling lockers (containers) should be assigned to each employee, especially for
those who do not have a fixed workstation (with a rotating desk).
● Adjustable height desks - if workstations are to be rotating, it is important that they
allow different people the comfort of sitting next to them
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● Adapting current desks to work in a standing position - purchasing equipment to be
placed on the desks to increase the working position (https://lifegeek.pl/nakladka-nabiurko-do-pracy-stojacej/)
● A locker with locks and keys at the entrance to the office (example: lockers at gyms)
● Additional monitors
● Purchase of portable printers and scanners to be placed in a common area so they
can be taken home and returned when no longer needed.
The planning team recommended the purchase of rolling pedestals with key lockers
because many employees will be working at rotating desks and one of the needs
exchanged was the need to store things in the office. Moreover, such innovation was
even specifically suggested in the survey, so its introduction could reinforce
employees' sense that they have influence over their environment. Such lockers were
also the most frequently mentioned need among employees.
Cost of implementation: PLN 20x399 = PLN 7980

Feedback from the management team: the current president was successfully
presented. The response was that the solution is interesting and definitely worth
considering - however, from their point of view, 20 containers are not needed
(several people have a fixed workplace and do not need such a solution), so their
number can be limited to the number of people who want such a solution. It was
communicated that it is possible to implement this idea after reviewing it with
employees and after the current Covid wave (currently much fewer people come to
the office).

More information: Klaudia Dzwonkowska, Magdalena Jaworska, Mateusz Niźnik and
Szymon Pietkun project.
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Case 28 – implementation of a solution that improves the comfort of
work
Company: "Vista" Audytorzy, Księgowi i Doradcy Ltd.
Branch: accounting office (accounting services)
Solution: separation of a room with a comfort zone

R&D tasks description

The students Alisa Tsimakhovich and Danila Nerozia have proposed a WPI solution
for Vista, which has 19 employees. The method of researching needs related to the
introduction of changes in the company consisted of a survey of employees and a
subjective evaluation of the workplace by the project team.
The survey enabled the formulation of changes that the employees would like to
introduce:
1. due to the sedentary nature of the job, back and muscle pain, employees would
like a massage chair, a sofa or a simple but comfortable chair that would allow them
to change positions;
2. change the colour of the walls;
3. put plants or flowers in the rooms, if possible - bird or nature sounds (relaxing
atmosphere);
4. also due to a sedentary lifestyle, foot problems occur - swelling, pain due to shoes
that are not designed to be worn in the office. This additional request was a carpet or
rug, with the ability to walk on it without shoes;
5. integration of the employees;
6. insertion of an object that can be beaten;
7. regular meetings with a psychologist in the company.
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Description of the results

The proposed change concerns the separation and transformation of one of the
rooms into a relaxation zone. The considered transition to remote servers could free
up a room that could be used for this purpose. The new room can accommodate the
missing elements indicated in the staff surveys.
The project also estimated the cost of setting up the room - about PLN 3,229.
The implementation of this project could face two main obstacles:
1) the server cannot be removed from the company for technical reasons;
2) too high costs for the project implementation according to the manager.
In addition, the head of the company is an extremely authoritarian person who is
used to controlling everything. Unfortunately, bottom-up changes are likely to be
rejected until the boss re-examines the company's situation and decides for himself
whether changes are necessary.
The benefits of setting up such a space should be highlighted. Improving the comfort
of work will have a long-term positive impact on the psychological condition of
employees, their efficiency and motivation to work.
More information: Alisa Tsimakhovich and Danila Nerozia project.
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Introduction
The following additional activities were carried out under Workpackage 5 Higher
education and R & D.
• Webinar “Towards the turquoise: innovative strategies for managing the
organization”
• Lecture “Non-technological workplace innovations”
• Papers preparation: “Does work context matter? Workplace Innovations in
theory and practice of active agening”
• Papers preparation: “Non technological innovations and silver market”

A brief summary of the implementation of these activities is presented below.
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Webinar “Towards the turquoise: innovative strategies for
managing the organization”
Organizing and performing the webinar: “Towards the turquoise: innovative
strategies for managing the organization”
It was conducted on 21 December 2021 (online form). 34 participants took part in
webinar – most of them were GdańskTech students. In the webinar scientists and
teachers from different universities took part in as well.
Paweł Kaczmarczyk, PhD, presented the theory and practice the turquoise
organization.
Information about the webinar was disseminate among potential interested in people
and placed on the web page. (https://zie.pg.edu.pl/strona-glowna/wydarzenia/wkierunku-turkusu-innowacyjne-strategie-zarzadzania-organizacja)
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Lecture “Non-technological workplace innovations”
PREPARING THE MATERIALS AND CONDUCTING THE LECTURE ABOUT NONTECHNOLOGICAL INNOVATIONS/WORKPLACE INNOVATIONS FOR MASTER
STUDENTS ON ENTREPRENEURSHIP COURSE
There have been conducted 2 hours of the lecture focused on different aspects of
non-technological/ workplace innovations. It was realized as thematic block
INNOVATIONS – the part of the program of Entrepreneurship course. The lecture
was conducted in online version (due to COVID19 restrictions) at MS TEAMS
platform on 16.11.2021 (2h).
The field of study: management
Level of education: master level course
Number of students participating in the course: 32
Topics taken up in thematic block INNOVATIONS:
• Definitions and categories of innovations
• Innovation/ innovativeness as a way of having the market lidership
• Innovations’ implementation determinants/ barriers
• Non-technological innovations
• Workplace innovations
• Innovativeness of Polish SMEs
CONDUCTING THE WORKSHOP (2H) AND PROJECTS’ TEAMWORK (6H) WITH
MASTER STUDENTS ON ENTREPRENEURSHIP COURSE DEDICATED TO NONTECHNOLOGICAL INNOVATIONS/ WORKPLACE INNOVATIONS
There have been conducted 2 hours of workshop dedicated to the issues of nontechnological/ workplace innovations. It was realized as thematic block
INNOVATIONS – the part of the program of Entrepreneurship course. The workshop
was conducted in classroom on 17.11.2021. After the workshop, the projects’ team
work was realized (6h). Students were expected to find the SME for cooperation to
analyze the employees’ needs/problems and design the project of workplace
innovation solving the diagnosed problems.
Students have been working in 3-4 persons project groups. As the result of this
activity – the students’ reports were submitted. Students presented their workplace
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innovations’ solutions (projects) on the group forum. Presentations took place on
7.12.2021 in online version (due to COVID19 restrictions) at MS TEAMS platform.
The field of study: management
Level of education: master level course
Number of students participating in the course: 32
Number of reports/presentations: 10
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Papers preparation: “Does work context matter? Workplace
Innovations in theory and practice of active agening”
Authors Anita Richert-Kaźmierska, Marzena Grzesiak
Title: DOES WORK CONTEXT MATTER? WORKPLACE INNOVATIONS IN
THEORY AND PRACTICE OF ACTIVE AGEING
Abstract:
Due to the progressive aging, more and more attention in the public debate and
scientific dissertations is devoted to the issue of extending the professional activity of
persons entering the retirement age. One of the ways to keep those representing
older age groups in the labor market is to adjust the place and working conditions
appropriately. The article analyzes the literature on the use of workplace innovation
in the process of activating the older adults, and more broadly - the concept of active
aging. As a research method, bibliometric analysis was used with regard to records
registered in the Scopus database on 20/11/2021. The results of the bibliographic
analysis show that the subject of workplace innovation in the context of aging
workforce and /or adapting workplaces to the needs of older adults is not too often
raised in scientific studies. This is an "interesting research gap" range.
Publishing:
POLISH-LANGUAGE JOURNAL INSCRIBED TO THE LIST OF PUNCHED
JOURNALS Planned date of publication SUBMISSION TO THE EDITORIAL BY THE
END OF APRIL 2022. PUBLICATION - DEPENDING ON THE COURSE OF THE
PUBLISHING PROCESS
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Papers preparation: “Non technological innovations and silver
market”
Authors: Anita Richert-Kaźmierska
Title: NON-TECHNOLOGICAL INNOVATIONS AND SILVER MARKET
Abstract:
Due to the growing number of older adults, their share and impact on the labor
market and the market of consumer goods increases. On the one hand, nontechnological innovations can be a way (tools) to increase the attractiveness of jobs
and encourage people entering retirement age to continue working. On the other
hand - to strengthen the development of products dedicated to the older adults, with
specific needs and expectations regarding their age. The article analyzes the
activities undertaken by companies from the SME sector in the field of adapting their
workplaces to the needs of the older employees and the range of products - strictly
targeted at seniors. For statistical analysis, data from the Central Statistical Office on
Polish enterprises operating in the sector of the senior economy were used. The
method of descriptive and comparative statistics analysis was used.
Publishing:
POLISH-LANGUAGE JOURNAL INSCRIBED TO THE LIST OF PUNCHED
JOURNALS Planned date of publication SUBMISSION TO THE EDITORIAL BY THE
END OF APRIL 2022. PUBLICATION - DEPENDING ON THE COURSE OF THE
PUBLISHING PROCESS
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Innovative Entrepreneurs and Innovation Support for SMEs:
Knowledge Alliance „Human Resources and Organizational
Development“ (KAforHR)

Result report on manageable R & D tasks in SMEs
Project No 1 – employees’ recruitment and headhunting at the
company UNKNOWN
by Elīza Marta Stangaine, 3rd year student of the bachelor study programme
“International Business and Sustainable Economy”, and UNKNOWN Ltd

Project Partner No: PP8

Name: LU CETS

Name and address of the company: UNKOWN, Ltd (Marijas street 11,
Riga, Latvia)
Branch/focus of activity of the company:
UNKNOWN (https://unkstudio.com) is a bunch of suckers for creativity striving to build
excellent digital content. It covers everything from layout design to animation and video
production, from copywriting to dope strategy. UNKNOWN works with clients worldwide - startups, entrepreneurs, small businesses.
“If you want to tell your story the way it describes you best, you’ve come the right way!”

Number of employees of the company: 8
Brief description of the R & D tasks:
The R&D task was performed within the internship in this company to gain the necessary
knowledge and skills to integrate into the work environment, gain an understanding of the
advertising industry, and understand the company's operations and principles.
During the internship the duties of the personnel (HR) and administrative assistant were
performed by providing the necessary assistance in the daily work and activities related to
personnel management, including improvement of internal accounting methods and functions,
thus strengthening the company's progress towards development and achievement of goals.
And in parallel to it, the R&D task was to organise and improve process of personnel
recruitment and search for new colleagues.

Short description of the results:
During the internship (activities of assistant to the administrative and HR manager), work on
the documents were performed – preparation of cooperation, royalties, labour and other type
of agreements, and its internal registration. Management and transfer of accounting
documents, communication with clients and contractors, recording of internal meetings and
administrative support for project managers were also among the tasks.
For R&D task – where recruitment process was organised, analysed and recommendation
were delivered – student acquired knowledge on the selection of candidates and headhunting,
interviews, registration of candidates and updating of the database, as well as new potential
colleagues’ search.
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In addition to it, as there was established a good cooperation with the company, student had
a chance to manage one her own project.
In the result of conducted investigation and observations, it was recommended to HR specialist
reviewing the company's employees tasks` descriptions, clearly defining the specifics of the
positions held, as well as descriptions of the processes, allowing any new employee to quickly
understand the company’s procedural activities and their sequence.

Short progress report of the project partner:
(e.g. assessment of the significance of the R&D project for the company, commitment
of the management and the employees involved, observations, etc.)
During the cooperation with enterprise – internship and R&D task performance –, the student
obviously reached the aim and gain practical knowledge according to the tasks. This
cooperation can be characterised by success because at the end student was offered a staff
position at the UNKNOWN. Both parts demonstrated a high interest and commitment to each
other which resulted in a new long-term cooperation (work in the company).
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Project No 2 – business process and personnel management at the
“MC Alfa”
by Evita Tuļegenova, 3rd year student of the bachelor study programme “International
Business and Sustainable Economy”, and Training Centre “MC Alfa”

Project Partner No: PP8

Name: LU CETS

Name and address of the company: MC Alpha Training Centre,
(Aspazijas blvd. 32-1A, Rīga, Latvia)

Branch/focus of activity of the company:

MC Alpha Training Centre operates
in the education sector. The MC Alfa Training Centre is a continuing, vocational education and
training institution that has been operating for 15 years. The training centre offers opportunities
to acquire new and improve existing knowledge and skills in languages, advanced computer
skills, to acquire specific computer programs, digital marketing, as well as to improve
knowledge in communication, accounting, business, childcare and other areas.

Number of employees of the company: 15
Brief description of the R & D tasks:
The R&D task was conducted within the internship of the study programme in order to develop
and apply the existing competencies and theoretical knowledge in the operation of the
company. Student were mainly performing duty on the realisation of the ESF project
"Improvement of Professional Competence of Employed Persons" (which co-finances adult
(25+) training), the first trainings started at the time of internship.
But the R&D task were aimed at the evaluation of company’s goals and vision, planning
system, determination its place in the national and international business environment, as well
as evaluation of personnel management process at the training centre.

Short description of the results:
During the realisation of the ESF project "Improvement of Professional Competence of
Employed Persons” – organisation of customer management process for the first training were
conducted (incl. regular communication with customers, creating and delivering contracts to
the customers, conducting introductory sessions at the beginning of training, communication
with lecturers/trainers, problem solving if necessary). It was necessary to understand the whole
work process in the shortest possible time in order to start working with customers effectively,
as well as when the additional staff were added to carry out similar tasks, they needed to be
trained and assisted during the beginning phase. That contributed to the ability to perform work
on a larger scale.
Regarding to R&D task – based on the observations of situation in the training centre,
communication with managers and theoretical knowledge, an evaluation of the centre’s vision
in parallel to business processes and personnel management process was completed, as well
as recommendations were delivered.
The main observation on the company – it applies mostly democratic management style as all
decisions are presented to employees and their point of view is listened, there is also close
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communication with employees regarding their tasks and the amount of work that helps to
keep healthy and productive work balance. MC Alfa has also decentralization features, as
employees are heard in the case of innovative ideas and the manager has the decisive role.

Short progress report of the project partner:
(e.g. assessment of the significance of the R&D project for the company, commitment
of the management and the employees involved, observations, etc.)
Both, the student and the company benefited from the cooperation – internship and R&D task.
As a result of the internship, the student acquired the practical experience and the company
gained R&D tasks` results – observations and recommendation for improvement of some
business processes and personnel coordination and management (in relation to training centre
in general and realisation of ESF project).
One of the most important recommendations – to introduce employee motivation programs for
stimulation daily work performance and to organize events among employees to promote
cohesion and communication outside the work environment. As of the business process, it was
recommended to expand target audience of the centre (e.g. develop children education
programmes) and to use social networks more frequently to disseminate information about
centre’s activities by entering various platform and others.
Success of this cooperation can be measured by the fact that part of the recommendations
was taken into account.
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Project No 3 – Integration of new employees and training plan in
the company “Plockmatic Riga”
by Elīna Piroga, 2nd year student of the bachelor study programme “International
Business and Sustainable Economy”, and “Plockmatic Riga”

Project Partner No: PP8

Name: LU CETS

Name and address of the company: Plockmatic Riga, Ltd (Šampētera
street 2, Riga, Latvia)

Branch/focus of activity of the company:
Plockmatic - supplier of finishing solutions to the print and mailing businesses. It develops,
manufactures and sells a wide range of paper post-processing machines under the Plockmatic
and Morgana brands. These products work online or offline with the world's best digital printing
systems. The company sells products through more than 50 distributors worldwide and works
with companies such as Xerox, Ricoh, Canon-OCE, Pitney Bowes and Sharp. The company
manufactures paper finishing equipment. The company's technology helps you load, fold,
staple and staple paper documents with high precision. Quite simply, machines are made that
use stacks of printed paper and, beautifully, prepare documents that people use every day.

Number of employees of the company: 115 (administration, production
employees and engineers)

Brief description of the R & D tasks:
R&D task was organised in cooperation with LCCI (PP9) in order to connect SMEs with
students, and it was performed within the students’ study course work. The main task of the
project was to develop recommendations for the integration process of Plockmatic Riga
employees by focusing on those employees who work at the production site (40 persons,
including engineers). The need for this task arose from the challenge related to frequent
rotation of production employees in the company.

Short description of the results:
In order to develop recommendations, student has firstly collected the necessary information
and data – analysed relevant literature, examples and methods related to employee integration
process and training plans. Afterwards, she has conducted discussion with HR specialist (Līga
Radomiške) to understand the integration process in the company more deeply (e.g., what
kind of activities are implemented to integrate and motivate workers) as well as surveyed
employees representing production site to understand if they feel integrated in the team (feel
belonging to the company).
Results of survey demonstrated that most of the employees found it easy to integrate into the
new team they started working at the Plockmatic and there are favourable working
conditions at the production facilities. It was also revealed that there is existing employee
turnover among young workers which has to be considered.
At the end, findings, observations and list of recommendations for integration process
improvement and employee long-term retention were provided. Among recommendations –
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creation of mentoring programme for new coming employees, regular informal meetings
among smaller production teams (thus providing a more individual attention to employees),
collection of feedbacks from employees on their needs, expectations and satisfaction with work
(once in a while).

Short progress report of the project partner:
(e.g. assessment of the significance of the R&D project for the company, commitment
of the management and the employees involved, observations, etc.)
In the result of the cooperation, student has expanded knowledge in HR process, specifically
employee’s integration, by searching and designing potential solution for real-existing problem
in the company. Whereas company has received list of recommendations for its consideration
as well as useful information from the survey of its employees. One of the valuable
suggestions, was organisation of mentoring programme that would help easier, better to
integrate newcomers and foster its long-term retention in the company.
For student, cooperation with SME and real business environment (in this case concrete issue
to work on) was a food training on the analytical skills and it revealed what kind of soft skills
have to be trained more (communication skills, creative thinking, etc.)

7

Innovative Entrepreneurs and Innovation Support for SMEs:
Knowledge Alliance „Human Resources and Organizational
Development“ (KAforHR)

Project No 4 – Engaging millennials in the workplace and
improving their motivation at the company “Realdo”

by Evija Jansone, 2nd year student of the bachelor study programme “International Business
and Sustainable Economy”, and ““Realdo”

Project Partner No: PP8

Name: LU CETS

Name and address of the company: Realdo, Ltd (Ernestīnes street 12 –
4, Riga, Latvia)

Branch/focus of activity of the company:
Realdo is a design and production agency with 15 years of experience, cooperating with wellknown brands in Latvia. The company offers such services as creation of advertising design
(packaging design, unique and original design, brand logo, web banners and marketing
materials), production of advertising materials (billboards, printing services and the production
of souvenirs, etc.) as well as sales promotion to make customers’ products and services
become more visible.
In terms of motivational system of employees (specifically millennials), company is attention
worse. In 2021, it completed 589 projects, collaborated with 112 customers and provided 1184
suppliers. Impressive statistics, considering that the company employs only 8 persons,
including an accountant and a CEO.
Such statistics may indicate that the manager of the company definitely uses motivational tools
to keep employees working effectively. The company has experience in working with different
generations, however, currently it employs only millennials.

Number of employees of the company: 8
Brief description of the R & D tasks:
R&D task was organised in cooperation with LCCI (PP9) in order to connect SMEs with
students, and it was performed within the students’ study course work. The main aim of the
work was, based on the theoretical assumptions and analysis of practical situation, to evaluate
the motivation and involvement opportunities of millennials in the company Realdo and to find
out (recommend) what else can increase the level of motivation and involvement in Realdo.

Short description of the results:
Before drafting conclusions and recommendations, student has investigated the differences
between the millennials and other generations, analysed principles of millennials’ motivation
and involvement in the work based on the scientific literature and other information sources as
well as interviewed a CEO and a HR manager to understand the motivational system of
employees of the Realdo and surveyed all employees to evaluate their motivation (except CEO
and accountant).
At the end, a well-structured research analysis, observations, conclusions and
recommendations were designed. The main conclusion is that company has clear and
8

Innovative Entrepreneurs and Innovation Support for SMEs:
Knowledge Alliance „Human Resources and Organizational
Development“ (KAforHR)
transparent motivation system, employees feel involved which reflects in the high production
results. Among suggestions that could increase employee motivation – to improve the
feedback mechanism (to provide evaluation of the work more often and within the possibly
short period of time in order to ensure employee with a sense of belonging to company), more
flexible work schedule, development of the idea of individual motivation based on the individual
working needs of employees.
The overall conclusion is that strict supervision and control will not motivate millennials for
work, due to the characteristics, desires and requirements of the generation. In general,
pleasant working conditions, a balanced working and non-working life, flexibility and autonomy
at work, as well as immediate feedback, are the tools that work effectively to improve the
motivation of millennia.

Short progress report of the project partner:
(e.g. assessment of the significance of the R&D project for the company, commitment of the
management and the employees involved, observations, etc.)
In the result of this R&D task, student has obtained knowledge about motivation of millennials
for productive work and practical understanding of these aspects by investigating a case of the
real business environment. The cooperation with Realdo was evaluated as interesting and
valuable – an entrepreneur was openly sharing his long-term experience, oriented to problem
solving, and provided a clear insight into HR processes in his company. The university work is
much more interesting when it is defined as a concrete case/problem in the concrete
enterprise.
After R&D task was completed, Realdo has received and appreciated a R&D Report (course
work) with the evaluation situation, conclusions and list of recommendations. Entrepreneur
admitted that for him appeared valuable results and analysis of employees’ survey (e.g., that
money is not always a main motivation, employees may expect appreciation after a good job
is done).
Observation – openness of entrepreneur to collaborate in such R&D task motivates students
for learning and achieving good results, however, also students should be prepared for the
collaboration (gathering sufficient information on the topic of R&D task in advance to meeting).

9

Innovative Entrepreneurs and Innovation Support for SMEs:
Knowledge Alliance „Human Resources and Organizational
Development“ (KAforHR)

Project No 5 – Motivation of warehouse employees at the “IMG
logistics”
by Elizabete Kristīne Fjodorova, 2nd year student of the bachelor study programme
“International Business and Sustainable Economy”, and “IMG Logistics”

Project Partner No: PP8

Name: LU CETS

Name and address of the company: IMG Logistics, Ltd (Kleistu street
18A - 2, Riga, Latvia)

Branch/focus of activity of the company:
IMG Logistics is a leading logistics solution provider to Scandinavian market and Baltic States
with a wide range of services, it offers transport services, cargo loading and delivery, customs
paperwork preparation, warehouse services. Company constantly works on the
implementation of new technologies and innovations that resulted in significant growth of
collaboration partners during the last years.
The main vision of the IMG Logistics is to keep the leading position in the market and to provide
high quality services and standards with competitive price by fostering on the solution-oriented
and result-oriented team.

Number of employees of the company:

~ 15 (management, administration and

employees of warehouse)

Brief description of the R & D tasks:
R&D task was organised in cooperation with LCCI (PP9) in order to connect SMEs with
students, and it was performed within the students’ study course work. The main aim of the
work was to provide recommendations for developing and improving the motivation of
warehouse employees in the company IMG Logistics, based on the analysis of theoretical
aspects and practical situation.

Short description of the results:
To achieve the result, student has studied the essence of motivation and factors which
influences motivation and methods for its improvement based on the scientific literature and
various internet resources interviewed the project manager of IMG Logistics (N. Radionova) to
understand and analyse the aspects motivation and CEOs perception regarding employees’
motivation as well as surveyed all the employees of warehouse (4 persons).
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In order to identify additional options – tools for motivation that can be also proposed in IMG
Logistics, student has advised the opinion on effective motivational system for warehouse
employees of five different experts (experienced coaches, business development consultants
and trainers).The analysis of practical situation revealed that IMG Logistics, being a small
company, does not have a concrete employee motivation plan and the main used measures
to motivate workers - is salary, social benefits and possibility to grow within the company.
After investigation of the defined task, the main observations were described, and
recommendations were proposed.

Short progress report of the project partner:
(e.g. assessment of the significance of the R&D project for the company, commitment of the
management and the employees involved, observations, etc.)
In the framework of R&D task collaboration, both parts have benefited – student broadened
her knowledge on employees’ motivation system and innovation, acquired practical skills
according to the defined task by addressing the real business challenge, whereas company
has received – analysis of feedback from employees that demonstrated main obstacles
hindering their motivation; description of the main observations, list of possible suggestions.
Additional value of this collaboration was interviews with experienced field experts that allows
to learn good practices in other companies.
The main suggestions for establishment of motivation strategy are introduction of annual
survey by manager of warehouse and manager responsible for personnel to identify factors
important for employees, ensuring regular communication (inl informal) between warehouse
manager and employees (e.g. to remind about growth opportunity within the company); to
consider such motivational instruments as additional financial benefits and others.
Observations – working with real SMEs has raised a high interest of student to achieve the
results and to really think about potential solutions, this task has also revealed what kind of
soft skills student should train for further professional development. The company was open
to collaborate and happy for this opportunity.
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