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“You’re either the one that creates the automation
or you’re getting automated”.

—Tom Preston-Werner, an American billionaire,
software developer and entrepreneur

Abstract. Universities and business collaborate for their own ends that do not necessarily match. While the industry is
always profit-driven and practice-oriented with primarily short-term goals in mind, the university focuses on strategic
planning, theory development, and long-term goals. University-business collaboration (UBC) has diverse modes or activities
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among which the most common are: 1) research and development (R&D); 2) mobility of academic staff; 3) student mobility;
4) curriculum development and delivery; 5) lifelong learning. While the focus of UBC is on conducting practice-oriented
research, each university and enterprise have their own unique combinations of activities that reflect their goals and needs.
All the five collaborative research activities demonstrate different effects with UBC drivers, barriers, and organizational
characteristics that are further explored in the article.

Similar to automation, higher education is in many ways a stochastic adaptive control system, the behaviour of which
depends on parameters with unknown values. The system has to perform in order to collect specific values of these
parameters. The values are crucial as, once collected, they can be used to alter the system’s performance. Following this
logic, we consider the five modes specified above as key UBC parameters, put in their emerging trends as parameters’ values,
and consider emerging dilemmas and implications for higher education. The key challenge nowadays is around the
adaptability of higher education. More than ever before, educators around the world grapple with the idea of whether and
how adaptive the modern university should be to the business world needs in the context of global automation. This article is
our attempt to add to a meaningful debate around this topic.

Anomauyin. Ilpu cnisnpayi ynisepcumem i 6iznec nepeciioyoms c80i 61acHi Yini, ki He 0006'513k060 30icaiombcsi. Y moil
Uac AK 2any3b 3A62COU OPIEHMOBANHA HA OMPUMAHHI NPUOYMKY | OPIEHMOBAHA HA NPAKMUKY, MAIOYU HA Y8A3] 8 NepuLy 4epey
KOPOMKOCMPOKOSI  Yini, YHigepcumem Npuoiiae ocobausy yeacy CcmpameeivHOMY NIAHYBAHHIO, PO3GUMKY Mmeopii i
0oe2ocmpokosum yinam. Cnignpays mige yrisepcumemom i 6isnecom (UBC) mae pisui ¢hopmu abo euou oisnvrocmi, cepeod
akux naubinew nowupernumu ¢’ 1) docrioxncenns i pospooxu (R & D); 2) mobinericms npopecopcoko-6uriadaybko2o ckaiaoy;
3) ecmyoenmcoka mobinbHicmp; 4) po3podKa i GUKIAOAHHS HAGYALHUX NPOSPAM; D) HAGUAHHA NPOMALOM YCb0O20 Hcummsi. Y
moul uac sk cnisnpays mixc yuisepcumemamu ma 6isnecom (UBC) 30cepedoicena Haskono npoeeoentsi O0CHiONCeHb,
OpIEHMOBAHUX HA NPAKMUKY, KOdceH KOHKpemuuti BH3 i nionpuemcmeo cmgopioroms c601o mooenb cnienpayi 3 mumu eu0amu
CRIbHOI QILIbHOCMI, BKIIOYAIOYU 3aNPONOHOBAH] 8UUfe N'SIMb 6U0I8 CNIILHOL OIIbHOCTI, SIKI MAKCUMATILHO 81000padcaoms ix
enacHi yini i nompeou. Kooicen 3 n'smu cnineHux 6udie OisibHOCMI eheKmusHULl RO-C8OEMY | MA€E NesHUll HADIp pakmopie, wo
CMUMYII0I0Mb a0, HAGNAKLL, YCKIAOHIOIOMb IX PO36UMOK, NPO W0 MO8a nide Oibul 0emaibHO 6 OAHIL CIMAMmMI.

Ilo0iboHo asmomamu3zayii, uwa oceima 6a2amo 8 YoMy € CHOXACMUYHOI AOANMUBHOK CUCEMOI0 YAPABIIHHI, N0BEOIHKA
sAKoi 3anedxcums 8i0 napamempie 3 Hegioomumu 3HaveHHaAmu. Cucmema NOBUHHA Npayoeamu, wob 30upamu KOHKPEmHI
3HAYEeHHs Yux napamempis. 3HAUEeHHs 2parombv GAJICIUSY PpOJb, OCKIIbKU NICISL OMPUMAHHA CUCEMOIO GOHU MOJICYMb
BUKOPUCIMOBYBAMUCSA 01 3MIHU NPOOYKMUBHOCMI camoi cucmemu. 3a mMaxow J102iKoo Mu po32IA0AEMO N'mb pexcumis,
3a3HaveHux euwe, Ak kmouosi napamempu UBC, 3acmocogyemo ix HO8I menOeHyii 6 AKocmi 3HaueHb napamempis i
PO321A0AEMO  OuleMu i HACHiOKU, wo 6unukaome, 0aa euugoi oceimu. Cb0o200Hi OCHO8HA npobiema nos'a3ana 3
aoanmosanicmio suwoi oceimu. Ak Hikou paniwe, 6UKIAOAYi 8 YCbOMY C8imi 3a0ai0mbCsi NUMAHHAM, HACKUIbKU A0ANMUSHUM
nogumen Oymu cyuachuil ynigepcumem 00 nomped 0in06o2o ceimy 6 KoHmexkcmi enobanivoi asmomamusayii. Ll cmamms -
Hawia cnpoba 0ooamu 00 3MICMOBHOI OUCKYCIL HA Yo memy.

Key words: university-business collaboration (UBC), automation, research and development (R & D), academic mobility,
student mobility, curriculum development, curriculum development, UBC drivers.

Karouosi caoBa: cripoGiTHHIITBO MiX yHiBepcureroM i Gizmecom (UBC), aBromarusartisi, TOCII/KEHHS Ta pO3POOKH
(HOOKP), akamemiuHa MOOITBHICTB, CTYAEHTCHKA MOOIMBHICTH, pO3po0OKa HABYANBHHMX IUIAHIB, PO3po0OKa HABYAIBHHX
nporpawm, apaiisepu UBC.

Introduction. The current technological processes are changing what it means to be human. We now access big data that
can tell us new things and enable machines to do them. Many current jobs are either automated or automatable. And the
process of automation is under way, so only time will tell us how many and in what areas. A pillar of contemporary
development, automation is present — physically, tangibly and inevitably — in every aspect of human activity and transforms it.
Higher education is no exception. More so, it is an area in which the change, as well as opportunities and challenges it brings
on, are very real, almost palpable on societal skin. It is through the lens of automation, an important anchor for the discussion, |
will be looking at what is happening in higher education and why. Where possible and to illustrate the points being made, 1
will provide real-life examples.

University education worldwide is undergoing rapid changes with far reaching implications both for educators and
students. What are they? The market place is getting increasingly competitive. Humankind is experiencing the Fourth
Industrial Age (4" IA): big data and artificial intelligence blend to bring about automation literally in every field of human
activity — from the internet of things to astrophysics explorations. Physical and cyber worlds are fused together in most
intricate ways and on a most massive scale. The challenging goal of higher education is to prepare for an uncertain future. It
can be best achieved via an integrated scholarship when pedagogical approaches are continuously appraised for their
sustainability [1]. Students, universities, employers and wider society — all have expectations. The biggest challenge of higher
education is to ensure that the pedagogical approaches-in-use are aligned with these expectations, present and future ones.

Main Part. An Overview of the Fourth Industrial Age: Its Challenges and Opportunities.

To say the least, people are living in a rapidly changing technological time. As Schwab (2017) aptly put it, people live in a
time of great promise and great peril [2]. The promise is in connecting people around the world, sharing knowledge and
regenerating the natural environment. The peril, however, lies in further societal fragmentation and growing inequalities, with
automation dominating and people questioning their role of humans.
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The development of education is, to some extent, similar to the development of industry [3]. When applied to automation,
higher education can be compared to a stochastic adaptive control system: unknown parameters of a control system are
modelled as random processes or variables [4]. The general approach to adaptive control is about separating parameter
identification and adaptive control [4, p. 769]. How a control system behaves, depends on a set of parameters with unknown
values. The values of these parameters remain unknown until the system performs and only then some crucial information is
collected that, in turn, is used to alter the system’s performance. Until then the control system remains to be ‘a black box’ to
the controller.

Similarly, education is a stochastic process that is characterized by a lot of noise in the system but also by some degree of
consistency [4, p. 775]. It is a process with a number of variables: vision, design, data collection and analysis [4, p. 776].
Educators get to know their trainees and each time they teach a course, they necessarily adapt it to a particular cohort of
students. With every class, they collect and analyze data, build a portfolio, and enhance their teaching. As a result, the course is
refined, with the best pedagogical approaches being implemented, while systematically replacing the weakest elements. It is
what Boyer (1990) defines as scholarship in teaching when the work of an educator becomes meaningful only when it is
understood by others [5].

On an institutional level, universities need to adapt to changes caused by the rapid development of technology, in general,
and automation, in particular. Their ability to do so will largely shape future educational landscape that is yet unknown. What
is clear, however, is that university education will become increasingly ‘virtual’ (internet-based), international and
interdisciplinary (for convenience, | personally call it “‘education of three ‘I’s). University education has already shifted and
will continue its shift from being available to the privileged few to the masses. In other words, ‘elite’ higher education will
become ‘mass’ education for everybody who might be interested.

Another key challenge that higher education faces today is an urge to preserve the link between professional training and
work. Peters, Jandri¢ & Means (2019) conducted a review of recent policy documentation about the future of work and
suggested three possible scenarios: 1) a worst-case scenario of full joblessness; 2) a business-as-usual scenario; and 3) a hybrid
scenario of human control over augmented and artificial intelligencies [6]. In an era of widespread automation, people are
concerned about the function and purpose of education as such. If labour no longer exist as a political category and a set of
processes, the authors (Peters, Jandric, & Means, 2019) speculate the following four responses [6]. The first response is based
upon ‘third” sector’ (aka ‘the voluntary sector’) expansion that covers a wide range of organizations that are neither public nor
private. Among them are non-governmental, not-profit, and values-driven organizations. The second possibility is a
conventional business model. The third response is focused on technologies augmenting the human role rather than replacing
them. Finally, the fourth possibility is than the linkage between work and education is irreversibly broken, something we do
not want to go into. That is why meaningful social debates are necessary in imagining drastically different relationships
between work and education.

Given the unknown future described above, university graduates must be adaptive and self-directed in their thinking and
learning. These days, the shelf life of any skill has become notoriously short which requires educators, trainees and experts to
continuously upgrade their skill set and become lifelong learners. They need to familiarize themselves with ever-more complex
industries and technologies that may not have been in existence at the time of their training for initial degrees. Graduates can
and should use different pathways to re-connect with their institutions as this will provide them with updated skills.

The faculty and students should be regularly exposed to workplace realities within corporate and industrial sectors. For
instance, Stanford University has launched the Stanford2025 project with several mechanisms whereby students can extend
their education over a longer period of time [7]. One of the models is the “open loop university”: students can spend six years
on higher education over their entire adult careers. This can allow them to refresh their toolbox of skills while being on campus
and to blend their learning with real-life experience. They also provide value to the campus community by returning as expert
practitioners over several intervals.

With rapid change and exponential growth being the hallmark of the 4™ 1A, it is imperative for universities to update their
course load content very often so that universities can compete with the tempo of technological advances. By definition,
curriculum has to be extremely responsive that places a high premium on faculty development [8]. University staff are
expected to work at the cutting edge of their respective fields and universities are considered to be “ideal entrepreneurial
ecosystems” [9]. Consequently, students have ample opportunity to be exposed to as well as to actively engage with the
frontiers of knowledge. The ultimate goal of this gigantic work is to develop future experts who can think and redefine
themselves in the rapidly emerging environment.

General European trends in UBC.

In our literature analysis, we purposefully review executive summaries, national reports and case studies summaries
prepared for the European Commission. These are collaborative international research projects that embrace a wide range of
European countries [10]. For data collection and analysis, they used two complementary approaches — in-depth case studies
(quantitative research methods) and workshops (qualitative research methods). While in-depth case studies, in the form of
questionnaires, collected structured, statistically significant data, workshops allowed rich, thick data via discussions and
experience sharing on a variety of UBC-related topics between the business sector and the scientific community. The design of
workshops aimed at offering different perspectives across workshop sessions [10]. The phenomenon of UBC is so complex
and multifaceted that conducting solely quantitative or qualitative research cannot capture the richness and the complexity of
the topic at hand. That is why we consider the mixed methods approach to be most appropriate for our research question. The
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overarching question that informs our inquiry is whether cooperation between private sector organizations and universities is a
real partnership or more of a corporate social responsibility. We try to explore each phenomenon of interest from two distinct
perspectives — from university’s perspective and from business perspective.

UBC is still at an early stage of its development in Europe: as much as 40 per cent of faculty members are not involved in
UBC at all; approximately 20 per cent of them participate in UBC at a low extend; and another 40 per cent of academia are
actively engaged in UBC [11]. The low percentage of UBC engagement can be partially attributed to what Davey et al. (2018)
label as ‘university influence’: the greater the number of years that the faculty teach, the less likely they are to cooperate with
business. Although those engaged — both from academia and business — primarily collaborate in research, each has their own
combination of specific UBC activities (the faculty/industry focus, according to Davey et al., 2018) [12].

When looked at the modes of cooperation by size of the enterprise, micro businesses (1 to 10 employees) do not participate
in R&D and academic mobility. More involvement is seen from small and medium-sized enterprises (SMEs — 12 to 250
employees) and large enterprises (with 251 employees and over) enjoy the most engagement into UBC activities. Such a state
of affairs is almost common sense as micro companies do not have enough capacity (financial, human, scientific, etc.) to invest
heavily into many UBC activities whereas large corporations have deep pockets and resources to do so [13]. When types of
UBC interaction are further analyzed by sectors (industry, service, and IT), service and IT sectors have much stronger links
with UBC activities, particularly with teaching and curriculum development, than industry does.

The university’s core tasks have long been teaching and research. They are mainstream activities, a natural and integral part
of university’s strategic mission. However, within the last decade, there is a clear shift towards furthering the university’s
mission. The so-called ‘Third Mission’ is related to integrating research valorisation and exploitation into its more traditional
tasks of educating students and conducting basic research [14,15]. Interdisciplinary nature is another important feature of
modern university education when distinct boundaries between disciplines tend to be erased. For instance, biology is often
complemented by engineering biology, molecular design and synthetic biology; Stanford University even offers a new major in
bioengineering to train students “at the interface of life sciences and engineering” [16]. Chemistry is widely associated
nowadays with Green Chemistry which is a blend of biology, chemistry, and environmental science [17]. More than anything,
computer science subjects have long become prerequisites to the digital literacy.

Research and development (R&D, also known as contract research, commissioned research, (inter)national
projects, commercialized R&D).

Cooperation in research and development (R&D) is considered to be the most developed activity followed by education,
especially student mobility [12, 18]. Higher education institutions (HEIs) offer benefit to the business sector for innovation
with a longer-term horizon as well as shorter-term problem solving with direct applicability in the company. At the same time,
business offers HEIs insights, opportunities, and cutting-edge data for high quality research [12].

The size of a company affects its R & D involvement. Micro companies, per say, hardly ever participate in R&D activities.
An interesting fact specific to Europe is that most large enterprises cooperating with HEIs in R&D, also cooperate with other
businesses or have their own R&D capability [12]. In other words, they do not regard universities as R&D centres and do not
expect universities to only conduct research. This trend may explain why there is, overall, a relatively small number of joint
initiatives and projects, including R&D and knowledge transfer, among European countries.

Another possible explanation for the low UBC engagement among European countries is a companies’ narrow
understanding of research. They are primarily interested in commercializing research results [13]. Quite often, the business
sector gets involved into collaborative research activities to develop or refine a particular process or product. To them, R&D is
a business transaction with a specific goal to be achieved [13]. From enterprises’ perspective, HEIs are a primary source of
highly qualified workforce that can meet their business needs. Moreover, they consider research a potential way of improving
their employees’ qualifications [13]. At the same time, companies’ innovative capacity can be boosted through research.

There are many diverse UBC modes or activities. The literature commonly refers to five of them: 1) R&D; 2) academic
mobility; 3) student mobility; 4) curriculum development and delivery; and 5) lifelong learning. While most HEIs and
enterprises collaborate — first and foremost — in research, each has their own mixture of UBC activities unique to them and
responsive to their goals and needs [12]. Despite their close connectivity in theory, in practice all five collaborative research
activities demonstrate different effects with UBC drivers, barriers, and organizational characteristics [18].

Mobility of academic staff (their research or training in the business sector).

Yet enterprises are less interested in involving academics in business processes [18] and from their perspective, mobility of
academics is the least common mode of cooperation. Staff mobility is generally limited to professors seeking employment
outside academia. Furthermore, universities do not see mobility of academics in terms of their training in the world of business
as equally important as, for instance, student mobility.

Student mobility (traineeships, internships, graduate placement, direct recruitment, research projects, seminars,
scholarship programs, practical workshops, etc.).

The mobility of students is mainly related to larger companies [18]. Enterprises want to provide graduates with work
experience and recruitment, thus, contributing to them directly developing core competencies. The highest value is assigned to
traineeships and internships, especially in the industry sector [13]. Such a strong emphasis on internships also has to do with
the curriculum itself since internships are compulsory in professional education [13].

Most often, enterprises cooperate with university career centres, teaching and research activities, and alumni networks.
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Through these channels, companies can offer students internship programs and soft skills courses (communication, problem
solving, leadership, etc.). It is not uncommon when a career office organizes an event at the university where companies
present themselves. For instance, a Bulgarian marketing company presents their concepts in online marketing at different
career office events. It can motivate students to pursue careers in this domain. After such events, inspired student often contact
the company; the company, in return, offers them internships.

Another way for students to get information on internships and companies’ newly launched training programs is directly
from their professors and academic boards. Trainees are selected upon them meeting certain inclusion criteria. In Europe,
career fairs are also very popular during which leading companies advertise their upcoming internships. Sometimes companies
organize practical workshops at the university premises. They can assess students’ level of knowledge, their potential and
select the most dedicated ones as trainees and, possibly, as potential employees. Following practical workshops, selected
students are invited to attend interviews and submit their resumes and applications.

As a communication channel, traineeships and internships are extremely important as it is through them that enterprises
eventually hire new graduates. Although enterprises advertise their job opportunities in many ways (for example, private or
public agencies, the internet), they still rely on their personal contacts for hiring employees [13]. It is particularly true for micro
companies in which the most popular recruitment mechanism remains to be personal contacts. From the company’s
perspective, the main goal of an internship is to prepare a student to work independently after a month of training in the job. In
most cases, the internship period is divided among different departments so that trainees spend an allocated amount of time in
each department and to know the company’s operations as a whole unit. It is a holistic approach that is very similar to medical
school training when students and residents are rotated among different specialties to familiarize themselves with different
body systems. The goal of preparing a student to work independently can be achieved through regular hands-on exposures to
real-life work when a student acquires necessary skills and develop competencies. It is an absolute benefit of internship. Since
by its nature the internship is about attracting potential workforce into the company, the company automatically employs the
best students at the end of internship.

When being asked about the degree of graduates’ preparedness for the position they are about to be hired for in the
company, most employers acknowledge a high level of theoretical knowledge demonstrated by new graduates. However,
young professionals often lack transferable skills. The world of business is convinced that such skills as team leadership,
resilience, time management and creativity are crucial for student employability. These skills are important to companies as
potential employers and they are willing to cooperate with universities in order to enhance this set of skills in students.

Skill-wise, how prepared are recent graduates for the jobs they are being recruited for?

Curriculum co-development, review, update and delivery (including trainings, joint course development, university
lectures, practical teaching, development of degree programs, etc.).

UBC can help align curricula and the skills of graduates with the labour market, improving employment pathways for
students, and recruitment for employers as well as lifelong learning programmes for business [12]. The curriculum
development and delivery are also mainly related to large and medium-sized companies when experts from the business world
participate in HE. It is a so-called ‘size effect’ [12], with larger HEIs and businesses cooperating more in UBC areas with a
longer-term payoff such as education. Business representatives attend career fairs and work closely with career centres to fill
their vacancies. Large and medium-sized companies are far more involved into curriculum development and implementation
and development of trainings (for instance, offering short training courses) than small private organizations do.

The extent of this UBC mode depends on how engaged enterprises are in career offices, alumni networks, and teaching and
research activities. Participation in innovation departments also determines this cooperation mode, but its effect is about four
times less [18]. Although businesses are generally less interested in actively developing curriculum (company-delivered
courses are rare), guest lectures are common. Universities invite company representatives to give lectures or organize
presentations on specific topics.

Since companies consider HEIs a primary source of highly qualified workforce, they are willing to participate in
curriculum development and graduate transition to the labour market. The biggest internal barrier for them, however, is slow
procedures of curriculum amendment. The business world is developing too fast and the academic world is too conservative in
order for them to speak the same language. The dissonating result is as such: the two partners speak different languages in their
pursuit of different goals. The dissonating result is also that educators and employers operate in “parallel universes”, with
young graduates inhabiting a world of their own [19]. According to McKinsey’s report [19], there is an astounding discrepancy
between what HEIs think a new graduate should know to find a job and how employers and students themselves think about it.
Specifically, 74 per cent of HEI providers are confident that the current university curriculum meets the market needs, while
only 35 to 38 per cent of employers and graduates share the same sentiments.

Specifically for students with automation as a major, it is difficult to connect multiple technical courses they take and to
envision a broader picture of how they fit into their specialty. That is why students find it challenging to choose elective
courses when the time comes to do so among the options being offered to them. They decide on a course based on its
popularity among other students (peer pressure) or do so intuitively rather than making an informed decision. However, it is
not exclusively students’ problem. While designing courses, educators provide their rationale in writing why they think these
are important courses for them to teach and for students to take. However, educators do not always explain to their students
how a particular course is integrated into the specialized training and why it is of value. There are some instructors who are
deeply into the science they are doing and its theoretical premises that they disregard the practical component of the courses
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they teach. As a result, graduates are hesitant (if not pessimistic) about the value of some of the courses they have taken for
their future employment.

To collapse these “parallel universes’ of theory-oriented HEIs and real-life industry, the prevailing debates are around the
extent to which universities should adjust their curricula to the market. Should they preserve their traditional role of training
specialists for lifelong careers or become business-supporting units [18]? Should HE shift towards being more practice-
oriented? What are the boundaries of such a shift? What is the employer’s role in the development of graduates’ competencies?
Practical body of knowledge accumulated by enterprises can complement formal university education that is otherwise solely
theory-driven. Practical training and knowledge is particularly important for the world of business as opposed to “the
exaggerated theoretical knowledge” offered by the university curriculum [13, p. 37).

The key question remaining open is whether and in what way the academic teaching style is suitable for training in
companies. If it is truly compatible with and beneficiary for the business world, then enterprises should overcome their existing
prejudices against HE. The HE curriculum should stay separate from the business world and, as such, governed traditionally as
it has always been. If the academics’ approach cannot meaningfully contribute to the professional knowledge, then several
options can be contemplated. The first option is to create standards for such capabilities development. The alternative option is
for practitioners to engage — more formally and actively — into HE professional training. Along these lines, it is worth
considering the development of national qualification tools [18].

We strongly believe that HE should be highly sensitive to the demands of a knowledge-based society, in general, and to the
business needs, in particular. University courses in computer engineering, automation and computer-integrated technologies
should be revised and updated at least once every two years (if not more often). In response to scientific innovations and labour
market changes, new courses should be designed and offered both to students and the academia. It is also worth inviting field
experts to co-design and co-deliver upgraded courses. This allows to augment personal relationships between the academia and
business and stimulate further experience exchange between the two. The experience exchange is particulalrly valuable as it
gives an opportunity of looking at the same task or problem from two distinct perspectives. As a result, future UBC findings
and innovations can become richer, more encompassing and potentially more generalizable for other fields of knowledge and
practice.

Universities should open up their communication channels with students and employers (as they are affected the most by
university activities) and with the society at large. This will likely lead to a massive reconstruction of HEIs. As Epure [11]
succinctly put it, the process should start at the top (among academics), not at the bottom (at industry-specific workplaces).
Universities should conduct a broad range of industry-specific surveys among enterprises to get a clearer understanding of
what skills employers cherish as essential for their work. The findings will largely inform the design of course load and its
modes of delivery.

What is evident even at an early stage of European UBC development is the necessity to reconceptualize HE as such. And
the onus is on HEIs as they need to embrace a shift from patent and knowledge transfer to a lifelong process of developing
competencies. From the enterprises’ perspectives, the business world has always been practice- and profit-oriented.
Entrepreneurs value a toolkit of skills, attitudes and competencies that are key for tackling their specific goals. They are not
interested in investing — financially, resource- and timewise — in the existing body of theoretical knowledge that does not apply
to them. Employers want to see tangible outcomes of business processes. The process of knowledge acquisition and
dissemination for the sake of knowledge does not appeal to them. However, the opposite is true for universities with their focus
on production of theoretical knowledge.

Lifelong learning (including adult education, short courses and training).

The last UBC mode is lifelong learning, including adult education. Similar to curriculum development, this mode is
determined by structures and approaches that are related to competencies development and engagement in innovation
departments [18]. The literature indicates that lifelong learning activities correlate negatively with enterprises’ experience of
how flexible HEIs are. These days there exist so many alternative pathways (double or dual major study degrees, virtual
learning, reverse mentoring, internships, part-time studies, etc.) that the leading role of university as a learning venue can be
easily lost. UBC has permanently changed the perspective of modern higher education. UBC itself has outgrown the narrow
boundaries of patent transfer into a process of competencies development as far as specific entrepreneurial skills and attitudes
are concerned [20].

Government support for UBC.

There are different forms of government support with different longevity — from direct program spending and subsidies to
fiscal (tax credits) and government research incentives. Tax credits can apply to a wide range of expenditures — from materials
and supplies, salary and contract payments to capital expenditures and leases. What is important for the company is that unused
tax credits can be carried back a specified number of taxation years and forward, also a specified number of taxation years. The
government can offer accelerated 100% write-offs for eligible equipment.

For tax-based incentives, the government would want to see that SMEs increase the total amount of R&D investments.
Companies can still allocate their funding between external (with university involvement) and internal (in-house) R&D
activities based on what makes the most business sense [21]. However, little is known about the direct impact of tax-based
incentives on UBC [21]. There is some risk that SMEs substitute internal R&D expenditures with external R&D investments.

With its programs for UBC support, the government aims at meeting several policy objectives, namely: 1) to encourage the
private sector, especially small businesses, to pursue R&D activities; 2) to provide incentives of immediate benefit; 3) to
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provide incentives that are simple to qualify for. Unfortunately, it is not enough for the government to make UBC a policy
priority. Government agencies must also measure UBC progress and report it transparently to the general public.

Taking the partnership forward: UBC drivers.

When universities and their corporate partners decide to participate in UBC, they do not do so in isolation from the
regional, national and even international contexts they are embedded into. In the literature, the notion of regional context is
defined differently but usually spans over an administrative or territorial same-country region to a cross-border region [10].
The region can be well established in terms of UBC, with a high level of integration developed over many years. There might
be strong regional coverage with networks for research commercialization. Or it can be that the business sector and the
academics are at early stages of sparking UBC opportunities and supporting its long-term sustainability. In the first case
scenario, the role of government is usually substantial, with regional and national support policies and public funding in place.
Scientific and industrial hubs in the regions have also shown to contribute positively to UBC development [10].

It is also worth noting that UBC is likely to take place in specific economic sectors rather than others [21]. This trend alone
has its implications: instead of promoting UBC across all the sectors, it is best to focus on those with market opportunity and
business interest. But it does not negate the necessity of maintaining basic and fundamental research at a university level.

Mutual motivations are important drivers to strengthening collaborative links between universities and private companies.
Among the key motivations, both from academic and business perspectives, are professionalization of human resources,
increased competitiveness, exploitation of research and service to society. However, businesses and universities tend to have
different motivations for UBC. The multiple surveys conducted in the UK, Australia, Canada and the US demonstrate that the
business sector is mostly interested in gaining access to university facilities and talents. Increasing profitability is not among
their top priorities [21]. Businesses consider university long-term orientation to research when projects have long time frames,
as a barrier to cooperation.

At the current stage of UBC development in the Ukraine characterized by no or very minimal government support of
UBC, we see three possible scenarios of taking partnership in automation further for the Ukrainian small and medium-sized
enterprises. Our focus is on small and medium-sized business since the literature indicates that companies of these sizes barely
or insufficiently participate in UBC activities. However, the literature indicates that company size is not a reliable predictor for
innovation. Due to their greater profit margin, large companies spend more on R&D. Moreover, when allocating their R&D
investments, large enterprises fully account for the presence of and access to leading universities. That having been said, it
does not mean that SMEs are intrinsically less innovative [21].

Scenario 1: SMEs have no or limited R&D capacity of their own and would like to gain exposure and access to academic
expertise on automation, for example, data analytics. As an inherently digital field, automation requires new combinations of
skills that are complementary to the company’s own competencies [22]. SMEs can also be interested in increasing their market
competitiveness by developing new or improving existing automation technologies. Sometimes, SMEs are faced with
industrial, real-life challenges and explore solutions that academics with complementary skills and a richer pool of expertise
might provide them with. SMEs place task-specific orders with universities, whether they be R&D-related activities and/or
employees’ training. SMEs fully fund projects. As high-profile institutions, universities, on the other hand, are responsible for
testing all the findings on their or other organizations’ premises, if needed.

If automation transfer activities are effective for SMEs, universities provide training to SMEs’ personnel to ensure that their
innovations can be successfully applied on the company premises. Universities also provide an ongoing technical assistance to
the company as part of their UBC agreement. It can take a form of consultancy services provided by academic researchers to
their business partners or other external enterprises. This allows to continuously improve professionalization of human
resources on both ends. The faculty are given multiple opportunities to immerge themselves into cutting-edge, real-life
research questions. Both parties have more opportunities to use each other’s institutional data as well as research and industrial
facilities. As a consequence of collaborative work, new research topics arise; new research ideas are generated; and follow-up
research projects are planned. There is a clear increase in such research outputs as joint patents, doctoral degrees awarded and
PhD thesis publications as well as conference and journal papers. In other words, further fruitful and sustainable collaboration
is likely to happen.

Scenario 2: The university and the company develop a collaborative research project together. The project is fully funded
by the company that is much more involved into it than in the first scenario. Commitment and interdependence are key words
here; it is a very intensive and dense involvement on both ends. This may include sharing tasks and responsibilities,
overcoming challenges as well as acknowledging partner’s input into the success. The company might have some interim,
practice-based results that need to be further elaborated on. It is true that the company is interested in strengthening its R&D
capacity while the university gets an additional source of funding. The company seeks maximum implementation of research
results in its industrial processes and on its premises. As long as partners are dedicated to building trustful relationship, some
divergence in their goals should not be a problem.

Scenario 3: Academia has ready-to-use innovative products, licenced patents and automation technologies that they are
willing to offer to SMEs in exchange for: 1) some funding; and 2) an opportunity for students and faculty to use company’s
premises and automation equipment for internships. Academia gets access to industrial expertise while the business sector gets
a lot of exposure to specialized scientific knowledge. Both partners benefit from organizational and personal networks made
available to them [10].

The third scenario is an antipode to the notorious “European paradox”. European countries (and the Ukraine is not an

14



W ABTOMaru3ailis TexHoJoriuHuX i 6i3Hec-nporecis Volume 13, Issue 3 /2021 W
http://www.atbp.onaft.edu.ua/

exclusion from the list) are accused of failing to implement scientific innovations into practice. Scenario 3 does exactly the
opposite — it implements patented innovations and cutting-edge, interdisciplinary research into industry.

Regardless of the scenario chosen, universities and businesses are often driven by exploitation of research and service to
society as part of their organizational strategy. Service to society, as elevated as it might be first perceived, is about training
highly qualified specialists, on both ends, and facilitating industrial processes through automation, on business end. As a result
of UBC activities completed through the three pathways, SMEs are able to economically exploit research. At the same time,
universities are able to attract more funding from diversified sources rather than being completely dependent on government
financing. This allows to secure steady financial flow for medium- and long-term research projects. Ensuring continuous
funding is particularly important for academia as it has been a challenge for some universities [10]. To cope with it, they
actively seek opportunities to broaden their funding sources.

Increased competitiveness applies to both, too. After successful collaborative research, universities become more reputable
and, therefore, more visible to other stakeholders. Common activities between the university and the company attract more
prospective students who then apply to the particular university. It is particularly important for universities who compete for
students nowadays. Once the university reptation is built up, new companies are more willing to engage into collaborative
research activities. Other universities start considering UBC opportunities as well.

Conclusion. Both parties — universities and businesses — recognize the importance of cooperation. However, companies do
not rely on UBC as a major source of their workforce and innovative business processes. Companies are focused on their short-
term benefits and expect tangible, profit-bringing results (for example, a better return on investment in R&D). The business is
always preoccupied with the benefit of a project, i. e., why it is good for them. Universities, conversely, are more interested in
strategic planning and long-term goals; they are wondering about new results and want to publish confidential data [13]. The
lack of shared values and mutual interests as well as different time horizons can make UBC problematic. This trend indicates
that universities still have a long way to go before they can meet the needs of their business partners. Efficient and effective
partnerships can only be based on common interests and shared ideas with added value for both partners. They should jointly
own the results of their success (along the five UBC activities) and share responsibility for their failures. Some SMEs do not
want to work with universities because they fail to see the added value of such cooperation. Universities need to be persuasive
about UBC benefits, and this task alone turns out as a challenge.
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Anomauyia. /lana poboma npuceauena po3pobyi eeb-pecypcy, AKULL asmomamu3sye ROUyK ingpopmayii npo 3axnaou suujoi
ocgimu ma ecmyny 00 Hux. O0’€Kmom 00CHiONHCEHHA BUCTNYNAIOMb 3AKAA0U BUWOL Oc8imu ma cneyianizayii, sKi MOJICHA
3000ymu abimypienmam. 3a60AHHAM NPOCKMYSAHHS € PO3POOKA CEPEEPHOL HaACMUHU 6eD-pecypcy, wo 3aemolic 3 6a30i0
Odanux. ITicns docniodicenHss OCHOBHUX npodaem npedmemnol obnacmi, aHanizy ananioeie ma subopy 3acobie peanizayii, 6y1o
po3pobaeno basy oanux ma Qyukyionan eeo-canumy. Y axocmi cucmemu ynpasninus 6azoro oanux 6yio oopano MySQL 3 eed-
dodamkom 075 it aominicmpyeanns Phpmyadmin. /[na peanizayii inmepgbeticy 6yno odpano mogy 2inepmexcmogoi po3mimku
HTML, xackaouni mabnauyi cmunie CSS ma ¢petimsopx Bootstrap, wo euxopucmosye cyuacui nanpayiosanus ¢ oonacmi HTML
ma CSS. /{na nanucanns ¢yuxyiti 6yn0 oodpano mosy npoepamyeanus PHP ma ckpunmomy mogy JavaScript.

Hayxosa snauumicme po3pobku nonaeac y 4imkiti ma 0emanvHili Cmpykmypusayii HeobxioHoi inghopmayii w000 3axnaodie
suwyoi oceimu m.Odecu Ha €OuHomy iHgopmayitinomy pecypci. Y pesyromami 6uKxoHaHHs pobomu 6y10 cmeopeHo 8eb-pecypc
3 kapmoto abimypicnma Odecu, ujo I0N0BIOAE CiM 8UMO2aM O] 36epieantsi ma cmpykmypusayii ingpopmayii.

Jlanuii eeb-caiim niompumyemvcs 6cima CyuacHumu opaysepamiu, wo pooums 1020 OOCMYNHUM YCIM KOPUCMYEAuam
Mmepedxci [nmepnem.

Abstract. This work is devoted to the development of the web resource, which automates the search for information about
higher education institutions and admission to them. The object of the study are institutions of higher education and
specialization, which can be obtained by applicants. The task of design is to develop a server part of a web resource that
interacts with the database. After researching the main problems of the subject area, analysis of analogues and the choice of
means of implementation, a database and functionality of the website were developed. MySQL with a web application for its
administration Phpmyadmin was chosen as the database management system. To implement the interface, the language of
hypertext markup HTML, cascading tables of CSS styles were chosen and the Bootstrap framework, which uses modern
developments in the field of HTML and CSS.. PHP programming language and JavaScript scripting language were chosen for
writing functions.
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