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Summary. Introduction. Innovative progress updates the problem of managing business processes of companies on the
basis of reflection, which is particularly important in technology transfer systems. The study of methods and models for the eco-
nomic evaluation and management of business processes in technology transfer systems using reflective practices has shown
that their existing number is insufficient to describe such processes. Existing developments describe the problem in a fragmen-

tary way, without providing algorithms for its methodological support.

Objective. To substantiate the reflexive model of business process management in the technology transfer system.

Materials and methods. To achieve this objective, the article uses general scientific research methods. The study used: the
work of scientists and practitioners on the issues of business process management based on a reflexive approach in the tech-
nology transfer system; analyses of organisations in the subject area; the results of the authors’ research.
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Results. The existing methods and models of business process management based on a reflexive approach in technology
transfer systems are studied; a reflexive model of business process management in the technology transfer system has been
developed; a method for assessing the transferability of technology to formalise the results of the author’s model has been
substantiated.

Prospects. Prospects for further research are the development of business process management strategies based on a reflex-
ive approach in the technology transfer system.

Key words: reflective approach, management, business process, technology transfer.

AHOTauif. BcTyn. [HHOBAWiViHWI npo2pec akTyanisye npobaemMatuky ynpasiiHHs bi3Hec-npouecammu KOMNAHI Ha 3aca-
gax pednekcii, o Mae ocobanpe 3Ha4eHHs gas cMCTeM TPAHCPepy TexXHOI0zii. BUBYeHHS MeTogiB i Mogeneli eKOHOMIYHO20
OLiHIOBAHHS Ta ynpas/iHHs Gi3Hec-npoLiecamu y cuctemax TpaHcgepy TexHo02il i3 BUKOPUCTAHHAM pedieKCUBHUX MPaKTIK
30CBIgUMIO, LLO IXHS KiIbKICTb HEOCTATHS §/151 ONUCY TAKMX NPOoLeCiB. YHHI po3pobku onucyloTb NocTaBaeHy npobaematuky

MeTa. O6fpyHTYBAHHS pedeKcBHOI Mogesi ynpaBiHHs bi3Hec-npoLecamu y cuctemi TpaHcgepy TexHOMORiJ.

Marepiann Ta metogu. [i1 goCsi2HeHHs MoCcTaBeHoi MeTy y CTATTi 3aCTOCOBAHO 302a/IbHOHAYKOBI JOCNIGHULIbKI METOgH.
[1ig yac gocnigkeHHs BUKOPUCTAHO: gOpobOK HAYKOBLIB i MPAKTUKIB 3a Mpob1eMaTnKolo yrnpasaiHHA bi3Hec-npoLecamm Ha
3acagax pegiekCMBHO20 Migxogy y cMcTemMax TpaHcPepy TexHONO0RiN; aHANITUKY Op2aHi3auiii npegmeTHoI cepu; pe3yabTaTi

gocnigxeHb aBTOPIB.

Pe3ynbTati. ONpaLuboBAHO YWHHI MeTogu i Mogeni ynpasAiHHs bi3Hec-npoLecamu Ha 3acagax pegekcMBHO20 Nigxogy

y cucTeMax TpaHcgepy TexHosoRil;

po3pobneHo pegekcnBHy Mogenb ynpasaiHHs bi3Hec-npouecamu y cuctemi TpaHcgepy TexHosozil; 06y pyHTOBAHO MeTog
OLiHIOBAHHS TPAHC(HeponpugaTHOCTi TexHoozii gnst popmanizaii pe3ynbTatis aBTOPCbKOi MOgei.

IMepcriexkTnBy. [lepcrnekTMBAMM Mo0gabLuo20 OCTigxKeHHs € po3pobeHHs CTpaTteziit ynpasaiHHs bi3Hec-npoLecamm Ha
3acagax pegiekCMBHO20 Migxogy Y cucTeMi TpaHCPepy TexHON0Ri.

KniouoBi cnoBa: pednekcusHuii nigxig, ynpasniHs, 6i3Hec-npouec, TpaHcgep TexHoN0zil.

eneral statement of the problem and its rela-
tion to important scientific or practical tasks.
The issue of business process management on the basis
of reflection has been particularly important in recent
years. Innovative technologies are being developed and
commercialised at a rapid pace, requiring a review of
methods and approaches to economic evaluation and
the justification of their transfer strategies. By applying
a reflective approach at different stages of interaction
between project participants, a company can obtain up-
to-date information on the implementation of a particular
business process at the appropriate time. This helps to
avoid business process mistakes in the early stages, to
minimise wasted resources, to react quickly to changes
and to ensure the productive development of the company.
For business processes in technology transfer sys-
tems, the above issues are of particular value. Being
innovative, technologies are exposed to high market
risks when transferred. Unforeseen problems often
arise during their transfer. To avoid this, appropriate
methodological support should be used to analyse and
manage the business processes for such technology
projects. Currently this is virtually non-existent.
The lack of methods and models presented in mod-
ern science and practice, which would serve as a basis
for effective business process management based on
the reflection of its participants, makes it impossible
to conduct technology transfer in a reasoned manner.
Therefore, paying attention to business process man-
agement based on a reflexive approach in the technol-
ogy transfer system is an urgent problem of our time.
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Analysis of recent research and publications.

In recent years, there has been an increasing number

of publications on business process management based

on the reflexive approach. In particular, researchers
have explored the development of new concepts and
methodologies in this area [1-3], and the possibilities
of applying the reflexive approach in different contexts

[4-6]. Some scholars have presented methodological

and practical developments [7—10], while others have

highlighted cases of reflective practice in their publi-
cations [11]. Some methodological aspects of business
process management are substantiated in the context
of their transfer in [12]. However, no scientific work has
developed methodological support for business process
management based on a reflective approach for technol-
ogy transfer systems. The lack of necessary methods,
models and the lack of consideration of reflection makes
it impossible to manage technology transfer effectively.

Aims of the paper. The aim of the paper is to
substantiate a reflexive model of business process
management in the technology transfer system. In
order to achieve this objective, a series of tasks have
been defined:

— to study the existing methods and models of business
process management based on a reflexive approach
in technology transfer systems;

— to develop a reflective model of business process
management in technology transfer systems;

— to substantiate the methodology of technology trans-
ferability assessment in order to formalise the results
of the author’s reflective model.
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Presentation of the main research material
with full justification of scientific results. World
practice shows that the management of business pro-
cesses in the system of technology transfer should be
based on a set of phased reflexive assessment of value
and cost parameters of technologies. From the point
of view of such an assessment, complexity is the unity
of goals, objectives, contents, methods and forms. The
principle of complexity in the management of business
processes based on reflection in the technology transfer
system provides the following functions: 1) focuses
management on the final result rather than on inter-
mediate results (this makes it possible to assess the
readiness of a technology in the context of its market
competitiveness); 2) facilitates a thorough and compre-
hensive study of a technology in all business processes
of its development; 3) determines the successful prepa-
ration of a technology by adjusting the structural and
functional relationships within its business processes;
4) promotes effective technology transfer.

The author’s own reflexive model of business pro-
cess management in the technology transfer system
is based on the study of the issues of business process
management based on a reflexive approach in technol-
ogy transfer systems, the generalisation of the world
experience in modelling business processes using re-
flection, the study of existing concepts and systems of
technology transfer [12]. The model is based on the
complexity of business process management based
on a reflexive approach implemented by the following
components of the technology transfer system: consum-
er value of technology; competitiveness of technology;

technological readiness of technology; cost of technol-
ogy; risk of technology. Each of these components con-
tains a number of stages of technology assessment in
terms of its readiness for transfer (Fig. 1). A reflective
approach should be applied to each business process
at each stage of the model.

As can be seen from Fig. 1, the business processes
in the technology transfer system should be considered
at three conceptual levels, which explain the content
of a particular stage of technology readiness in terms
of the relevant components:

— Level I: Business processes for assessing technology
transferability;

— Level II: Business processes for substantiating tech-
nology transfer opportunities;

— Level I1I: Business processes for justifying the option
to transfer the selected technology.

Accordingly, the stages of technology readiness are:
(1) conceptual; (2) technology development; (3) fin-
ished technology (presentation of a prototype, a model,
etc.); (4) technology transfer stage. The division of the
model into stages enables an effective application of
a reflective approach to business processes for each
component.

Figure 2 shows the characteristics of the proposed
reflexive model.

The proposed reflexive model of business process
management should be considered from the point
of view of a controlling adaptive technology transfer
system. One of the important features of the model is
that it is based on the multifactorial interaction of the
company’s subsystems with the external environment

Level I: Business processes for assessing technology transferability

Components of technology assessment C value of the [ of the
ication of the feasibility
1-Technology readiness stage -
conceptual y of key of L of the market(s) for the
the technology technology
Studying the market and ing R&D of the

2 - Technology readiness stage -
technology development
(technology development)

3 - Stage of technology readiness -
finished technology (presentation of
a prototype, prototype, etc.)

2. Analyzing the attributes of consumer
value of technology

Developing technology
3. Determination of the life cycle of the

technology's consumer value

4. Formation of a product offer

2. Assessing competitors' activities

3. Formation of a map of strategic
management zones

4. Studying the legislative framework
for regulating competitive relations

5. Optimisation of the
consumption price

5. Formation of a
map

ive market

6. ification of the 's
value proposition

7. Establishing marketing
communications with the market

Choosing the form of technology transfer

6. of the 's
competitive position

7. Assessing barriers and opportunities
for the market launch of the techno...

8. ishing a partnership with
entity to which the technology is transferred

Clarification, adjustment

8.Q ive analysis of the
competitive position of the technol...

Technology readiness Cost of the technology Riskiness of the technology
1. Formulation of a hypothesis to define 1. Cl isation of the 1 of the risks inherent in
the R&D topic asanlIPR the development of the technology

2.R&D 2. Assessment of the cost of the 2. Market risk assessment

3. Research and development works

4. Design preparation of production

5. Technological preparation of
production

6. Organisational preparation of
production

7. Testing the technology in pilot
production

8. Preparing a prototype for a business
proposal

technology feasibility studying

3. Determination of patentability and
feasibility of patenting the technolo...

4. Valuation of technology for the purpose of
inclusion in the assets of the business en...

5. Evaluation of technology for
commercialization

6. Justification of the organizational

3. Assessment of the risk of
unsuccessful completion of R&D

4. Assessment of the risk of insufficient resource
support for technology development

5. Patent risk assessment

6. Assessment of the risk of
i ity of certific...

and legal form of transfer

7. Formation of a price offer for the
market launch of the technology

8. Consideration of uncertainty factors
in technology transfer

7. Assessing the risk of inefficient
scaling

8. Identifying threats to technology
transfer

9. Verification, correction of defici 9. Clarification and all indicators 9. Correction and finalization of all 9. Refinement of the results and 9. Verification and correction of all types
ofthetechnology value-added assessmen treport of technology competitiveness technological elements correction of errors of risks related to the technology
[ Level I: Business for technology transfer ]
4 - Stage of the transfer C ination of ic issues with Establishing contact with a potential Substantiation of the technology market N N Establishing options for legal relations
: Ensuring patent protection 2
process partners counterparty (technological aspect) with respect to IPR

Level lll: Business processes for justifying the option to transfer the selected technology

Technology transfer

Fig. 1. Reflective model of business process management in the technology transfer system
Source: developed by the authors
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and is aimed at maximising the efficiency of technology
transfer. The author’s model takes into account the prin-
ciples of technology transfer: structural and functional
relationships in the system of factors of the company’s
external and internal environment, which interact on
the basis of transformation of knowledge into technology
(goods), leading to the emergence of new knowledge,
which in turn is used to generate new technologies.

Given that the assessment of technology for its
transferability involves a thorough evaluation of each
component of all the business processes of the reflexive
model, it is advisable to establish an integral indica-
tor of technology transferability, based in particular
on the aggregation of the assessments obtained. By
comparing the value of the integral indicator with the
normative limits, it is possible to draw a conclusion
on the transferability of the technology. To do this, it
is advisable to use formal mathematical methods, for
example, to consider the components of the proposed
model using the polygon method.

Features

gration into the
development system

pany'’s strategic
supported by comp

Then, according to the reflexive model developed,
the polygon will consist of five equivalent triangles
(1...5), whose sides have the same gradation and con-
tain nine identical divisions. Each division represents
a particular stage of technology readiness for transfer
according to the relevant components of the busi-
ness processes. If we describe these five connected
triangles as a circle, their sides (which are the radii
of the circle) divide the circle into five acute angles
according to 60° (360°: 5 = 72°). If we know where the
technology is at the time of the assessment, we can
determine the lengths of the sides of the triangles
(a, b, ¢, d, e).

The area of each triangle S is determined by multi-
plying half the product of the two known sides by the
sine of the angle a between them. For example, for the
selected triangle I, find S using the expression

Slzéxaxbxsin(x_ (1)

Characteristics of features

The model is integrated into the company's strategic development system, i.e. each of its levels and stages is
of the

's devel strategy

Assimilation -
afterit

Process approach

Principl t
rinciple «Stage-gate» level

Reflexivity

Complexity

Even if all stages of one of the five blocks of technology transfer preparation are fully il

Verification of any component of the model can be carried out even after several stages that have been passed

Preparation and implementation of technology transfer is a series of continuous interrelated actions or functions

Only after passing the appropriate level of technology preparation for transfer is it possible to move to the next

The reflective approach is applied within each component, at each stage of the model

but not all

stages within the other blocks are completed, the technology will not be considered ready

Customer focus

The main goal of technology development is to respond to a market demand, the effectiveness of which

determines the success of the transfer and the emergence of market effects

Adaptability of the model

Interactivity

Model driver

Academic entrepreneurship

Consideration of environmental factors

Model evaluation criteria

Specific nature of the system

The model provides for a thorough analysis of the external envi

The model is suitable for any form of technology transfer and any type of technology

Each component of the model is designed in such a way that it is sensitive to changes in the other component

and is ct -oriented

Determined on the basis of formalized economic methods

A complex tree-like hierarchical branching model

Fig. 2. Characteristics of the reflexive model of business process management in the technology transfer system
Source: developed by the authors
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Adding the areas of the triangles (S, S,, S,, S,, S,)
gives the total area of the polygon S

polygon”*

S =S +85,+S,+8S,+ S, 2)

polygon

Based on the obtained results, for the reflexive
model of business process management in the tech-
nology transfer system, limits for the analysis of the
values of the obtained integral indicators of technology
transferability have been developed (Figure 3). The
degree of weight of the value of the integral indicator
to a particular limit is explained by examining the
data in each specific situation.

Thus, the proposed reflexive model of managing
business processes in technology transfer systems, as
opposed to the existing ones, allows:

— to apply reflection in the context of specific compo-
nents of business processes, which will facilitate the
prompt identification of problematic issues;

— to assess the level of technology readiness for each of
the model components, taking into account the reflec-
tion of the participants in this process, and to analyse
the possibilities of commercialising technologies in
different variations of readiness ratios by component;

— to determine the integral indicator of technology
transferability, calculated on the basis of aggregating
indicators for each component of the business pro-
cesses, applying a reflexive approach to each of them.

The model and the method of its formalisation make
it possible to aggregate interdisciplinary positions
of technology assessment on the basis of reflection,
to compare the levels of technology readiness when
selecting projects for investment, since the values of
the integrated assessments of the levels of technology
readiness are based on their feasibility study. The re-
flexive model can also be used when deciding whether
to include a technology in the company’s assets.

Conclusions. The study of the problems of busi-
ness process management on the basis of a reflexive
approach in the system of technology transfer has up-

Stages of technology readiness
for transfer

1. The stage of technology readiness is
conceptual

dated the questions of methodological support that
have not yet been considered in the science and prac-
tice of the subject. The answer to these questions was
the development of the author’s reflexive model. It
provides for the management of business processes in
the context of five components of technology research
for their transferability (consumer value; competi-
tiveness; technological readiness; cost; risk). Each of
the components consists of nine stages of technology
assessment, which in the theoretical and methodolog-
ical context define four stages of technology readi-
ness (conceptual; technology development; finished
technology; technology transfer). The provisions are
based on the modern theoretical and methodological
foundations of technology transfer. To formalise the
model, the author proposes the polygon method, which
provides a graphical and formalised interpretation of
the results of technology transferability, aggregating
interdisciplinary aspects of its assessment based on
the reflection of business process participants.

The author’s reflexive model of the management of
business processes in the technology transfer system
makes it possible:

— to apply reflective practices for each component of the
business process, detailed by stage. This contributes
to a thorough analysis of the business processes,
paying attention to elements that are usually not
seen by analysts, as the methods used tend to gen-
eralise these processes;

— to regulate business processes in the technology
transfer system based on an understanding of the
stages of the proposed model,;

— to substantiate management tactics for the imple-
mentation of business processes using the author’s
method of formalising the results of technology
transferability assessment.

The direction for further research is to develop
business process management strategies based on a re-
flective approach in the technology transfer system.

Interpreting boundaries

2,165 - the technology is in a hypothetical state, a decision is being made on the feasibility of its development

2,165..106,085 - the technology is under development. A higher or lower value of the indicator indicates a

2. Technology readiness stage -
technology development

higher or lower level of technology readiness. Reaching the threshold value (106.085) means that the
technology is ready (prototype, prototype, etc.) at all levels of assessment (technology is manufactured,

patented, evaluated and included in the assets of the business entity)

3. Technology readiness stage - finished

technolo
& of transfer, etc.)

4, Technology transfer stage

106,085 ... 175,365 - the technology is ready for transfer. Reaching the threshold value (175,365) means that the
technology is being prepared for transfer (adjusting the assessment results, clarifying legal aspects of the form

More than 175,365 — technology transfer

Fig. 3. Limits of integral indicators of technology transferability
Source: developed by the authors
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