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ApTioxoB ApTem
CyMCbKUiA fiepXXaBHUiA yHiBepcUTeT

ApTioxoBa Hagis

EkoHOMIYHWIA yHiBEpCcUTET Yy BpaTtucnasi;
CyMCbKuWIi fepXXaBHUI YHiBEpCUTET

CawmolinikoBa AHacTacis
CyMCbKuUiA fiepXXaBHUIA yHIBepCUTeT

This work proposes a combined approach to assessing the effectiveness of technology (innovation) transfer,
which uses the method of "box" modeling of systems, as well as an assessment of the level of readiness of the
product for introduction to the market. This approach's peculiarity is considering the product transfer process from an
idea to a viable and competitive development at the micro and macro levels. At the micro level, a set of tools is applied
to assess the level of product readiness for implementation (TRL, IRL, IPRL) without describing the technology
transfer environment. At the macro level, the box approach is applied, allowing us to consider technology transfer
as a system with input and output parameters, system parameters, control parameters, and disturbing parameters.
The combined approach for simultaneous assessment of the state of readiness of the product for implementation
and transfer efficiency according to the home model of chests and TRL-IRL-IPRL scales allows the implementation
of two parallel processes. On the one hand, an assessment of the product life cycle as an element of the ecosystem
of innovation transfer is carried out, taking into account input (what does the market need?) and output (what result
will be obtained?) parameters. On the other hand, the evolution (life cycle) of the product's readiness for market
introduction is monitored as an element of innovation transfer management. Implementing the main provisions of
this approach will avoid errors in managerial (technology transfer) and technological (product life cycle) decisions
at each level of product readiness for implementation due to the possibility of returning to the previous stage rather
than at the end of the life cycle.

Keywords: technology transfer, box approach, readiness level, TRL, IRL, IPRL.

Y po60Ti 3anponoHOBaHO KOMOGIHOBaHUIA Nigxia 40 OUiHKM edeKTUBHOCTI TpaHcdepy TexHOsorili (iHHOBaLii),
AKUA BUKOPUCTOBYE METO[, «CKPMHbKOBOrO» MOAESIOBAHHSI CUCTEM, a TaKOX OLHKY PiBHS FOTOBHOCTI MPOAYKTY
[10 B/MBEAEHHSI Ha PWHOK. OCOGMMBICTIO LbOro MiAXoAy € po3rnsg npouecy TpaHcdepy NPOAyKTY Bif igei ao
XNTTE3AATHOT Ta KOHKYPEHTOCMPOMOXHOT PO3POOKM Ha MIKPO- Ta MakpopiBHSIX. Ha MiKpOpiBHI 3aCTOCOBYETLCA HAbIp
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IHCTPYMEHTIB 471 OLiHKM PiBHA rOTOBHOCTI NPOoAyKTY A0 BnpoBamkeHHsA (TRL, IRL, IPRL) 6e3 onucy cepegosuLa
TpaHchepy TEeXHOsOri. Ha MakpopiBHI 3aCTOCOBAHO CKPWMHBLKOBWIA Nigxid, WO A03BOMSE po3rnisgatn TpaHcdep
TEXHOMOTIN K cMcTeMy 3 BXiAHMMM Ta BUXIHUMW NapaMeTpamMm, napaMeTpaMm CUCTEMM, NapaMeTpaMm Ynpas/liHHS
Ta napameTpamu, WO 36yprooTb. KOMGIHOBaHWIA nigxig ANs OAHOYACHOT OUIHKM CTaHy FOTOBHOCTI NPOAYKTY
[10 BNpOBapKeHHs Ta ed)ekTUBHOCTI TpaHcdepy 3a JaHUMK BITYM3HAHOT MoLeni CKpuHi Ta wkan TRL-IRL-IPRL
[l03BO/ISIE peanisyBaTy ABa napasnesnbHi npouecu. 3 04HOro 60Ky, MPOBOAUTLCS OLHKA XWUTTEBOTO LMKy MPOAYKTY
AK e/TEMEHTa eKocucTeMn TpaHcgepy IHHOBALIM 3 ypaxyBaHHAM BXiAHUX (L0 NOTPIGHO PUHKY?) Ta BUXIAHWUX (KW
pesynsrar 6yae oTpMMaHo?) napameTpiB. 3 iHWOro 6OKy, 3A4IACHIOETECA MOHITOPWHI €BOOLIT (KUTTEBOMO LKIY)
rOTOBHOCTI NPOAYKTY [10 BUBEIEHHS HA PUHOK SIK e/TEMEHT YNpaBiHHS TpaHchepoM iHHOBaLii. Peanizallist OCHOBHUX
NOMOXEHb LbOro NigXoay A03BOMNTb YHUKHYTU MOMWUAOK B YNPaBNIHCLKMX (TpaHcdep TEXHOOTI) Ta TEXHONOTIYHNX
(PKNTTEBUI LMK NPOAYKTY) PILLEHHSAX HA KOXXHOMY PiBHI FOTOBHOCTI MPOAYKTY A0 BNPOBaKEHHS 3aBAAKN MOX/IMBOCTI

MOBEPHEHHS Ha NOMepPeAHiil eTan, a He B KiHLi XXUTTEBOTO LIMKIY.
KnouoBi cnoBa: nepefaya TEXHOSOTI, CKPUHBKOBUIA MigXig, piBeHb rotoBHocTi, TRL, IRL, IPRL.

Introduction. The innovation transfer
process can reach the "valley of death," where
ideas do not have a chance to turn into a product
that will succeed in the market. In addition, there
are different opinions of technology transfer
experts regarding the essence of innovation.
On the one hand, innovation is interpreted as a
promising idea that can turn into a product and
has predicted advantages compared to analogs.
On the other hand, some experts believe that
innovation is a ready-made product already on
the market, has been tested, and has shown
advantages compared to analogs. The first option
can be convenient for universities — centers of
innovative scientific ideas, and the second — for
universities with an entrepreneurial component,
which can ensure the entire life cycle of product
creation and its entry into the market.

In most cases, universities are between
the first and second option; they have the
desire to implement the transfer of an idea
into a product, but at certain stages, they face
difficulties in overcoming the "valley of death.”
This paper proposes the combined use of the
"box" approach and scales of product readiness
levels for implementation as a tool for reducing
the risks of entering the "valley of death" at the
stage of the "materialization" of an idea and its
transformation into a product prototype.

Analysis of recent research and publica-
tions. Consideration of the "black" box, "gray"
box, and "white" box systems in application to
various systems in the economy, cybernetics,
and information technologies was thoroughly
conducted in works [1-6]. In education, the indi-
cated systems are used in the vast majority not
as a tool for establishing the regularities of the
course of this or that educational process but as
applied directly to work in the classroom. This is
confirmed in works [7; 8].

It should be noted that, for example, in work
[9], an attempt was made to analyze the cause-
and-effect relationship "education — economic

growth” as a "black box." The author states
that while economists considered education
an expense the state bears, this only applied
to philosophers and educators. As a consumer
product, education depends on personal prefer-
ences, family income, and the cost of education.
However, later, the theory of human capital revo-
lutionized: turning into an investment, education
became a problem for the state, and it aroused
the real interest of a large and diverse group of
experts, decision-makers, politicians, sociolo-
gists, economists, statisticians, functionaries,
etc. In the first phase, educational economists
focused their research mainly on descriptive
international comparisons or educational plan-
ning based on labor force estimates. Subse-
guently, the theory of human capital prompted the
development of other econometric approaches,
for example, based on indicators of the cost of
education and the amount of profit.

The author's approach to using the chest
method for modeling processes of quality man-
agement of educational and scientific activity
was presented in the work [10], where analogies
between technical systems and the description
of non-technical processes were given. This
work gave impetus to a deep understanding of
the possibility of applying the chest approach to
modeling the innovation transfer process.

On the other hand, the author's approach
SPACE-RL [11] laid the foundations for determin-
ing the level of development readiness for imple-
mentation based on a combination with other
methods (TRL [12], IRL [13] and IPRL [14]), as
well as the use of well-known software packages
for assessment of the level of development read-
iness (for example, [15]).

Based on the above, the authors formed
the idea of creating a new approach to the
description of the innovation transfer process,
which would simultaneously consider the life
cycle of the product (which is the object of
transfer) and the innovation transfer process
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as a system with input and output parameters,
system parameters, management parameters,
and disturbing parameters. Implementing this
idea will make it possible to comprehensively
consider the transfer of innovations in the context
of the main stages of the product's "life" and the
transfer environment.

The aim of the article. The purpose of
this article is to describe the methodology for
assessing the potential of scientific development
at various stages of its life cycle by evaluating
the following factors:

— input data (background) for the creation
of an innovation and its entry into the market;

— output data — competitive characteristics
of the product;

— parameters of two systems: the product
at different stages of its life cycle (the system as
an object) and the innovation transfer process
(the system as a process);

— parameters for managing the level of
product readiness for implementation and the
innovation transfer process;

— disruptive parameters of
transfer;

— the life cycle of a product-innovation,
considering the technological, intellectual, and
innovative level of readiness.

Results and discussion.

Figure 1 illustrates a conceptual model of
technology transfer. Here's a detailed breakdown
of its components.

Inputs represent the resources, data, or initial
conditions required for the technology transfer
process.

Technology transfer parameters indicate the
primary set of conditions and variables driving

innovation

the process. These parameters likely include the
essential factors that enable technology transfer
from development to implementation.

Product readiness parameters represent
a subset of parameters specific to assessing
or ensuring the product's readiness for use.
These might include quality standards, testing
benchmarks, or validation metrics necessary for
determining that the product is ready for market
or deployment.

Environmental, monitoring, and control
parameters are shown as influencing factors that
impact the technology transfer process. These
parameters may include external conditions,
environmental controls, or monitoring metrics that
must be maintained or adjusted for successful
transfer. They could represent regulatory
conditions, operational monitoring, and quality
assurance controls.

Disturbing parameters indicate disruptive
elements or potential challenges affecting
the technology transfer process. These may
include unforeseen technical issues, external
market factors, or other variables that pose
risks or introduce complications in the transfer
process.

Outputs represent the result of the process
after the inputs have been processed through
the technology transfer parameters, readiness
checks, and various external influences.
The outputs are the technology transfer's
outcomes, products, or results.

Figure 2 presents a decision-making and
assessment model for evaluating a product's
readiness in the context of technology transfer.
It integrates various parameters and stages
to determine if a product meets customer

Environmental, monitoring and control parameters
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Figure 1. Box approach in the modeling of technology transfer
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Figure 2. Technology transfer and product readiness: mutual influence

expectations and is ready for the next level of
deployment or requires additional work.

1. Initial Product Readiness.

The process begins with a product with some
TRL, IRL, and IPRL.

TRL: Technology Readiness Level, a measure
of the maturity of technology.

IRL: Integration Readiness Level measures
how well the product integrates with other
systems.

IPRL: Intellectual Property Readiness
Level, which likely assesses the readiness of
information and IP aspects.

2. Technology transfer parameters.

Needs: refers to the specific requirements or
functional demands of the product.

Competition: involves benchmarking against
competing products or technologies in the
market.

Efficiency Indicators: metrics that assess the
efficiency and performance of the product.

Together, these parameters shape the product
readiness parameters, guiding the product's
development and adjustment to meet readiness
standards.

3. Product "portrait".

The product enters the assessment process,
represented by a box labeled Product "portrait.”
This box represents an evaluation or product
profile based on certain attributes.

4. Customer expectation check.

Yes: if the product meets customer
expectations, it progresses forward (suggesting
readiness for further action or deployment).

No: it loops back if it does not meet
expectations, indicating that further adjustments
or improvements are needed.

5. Activities for improvement.

Suppose the product meets the initial criteria
but requires further refinement. In that case,
specific activities or tasks will be undertaken to
raise its readiness levels (TRL, IRL, or IPRL) to
the next stage.

If the product fails to meet customer
expectations (as indicated by a "No" at the
decision node), the model shows a feedback
loop directing the process back to earlier stages.
This loop suggests an iterative process where
the product is repeatedly assessed and refined
until it meets the required standards.

Conclusions and prospects for further
research. The combined approach for
simultaneous assessment of the state of
readiness of the product for implementation and
transfer efficiency according to the box model and
TRL-IRL-IPRL scales allows the implementation
of two parallel processes. On the one hand,
an assessment of the product life cycle as an
element of the ecosystem of innovation transfer
is carried out, taking into account input (what
does the market need?) and output (what result
will be obtained?) parameters. On the other
hand, the evolution (life cycle) of the product's
readiness for market introduction is monitored as
an element of innovation transfer management.

Among the tasks of further research are the
implementation of the proposed algorithm in
the form of software, as well as the process of
software testing according to the "unit testing —
quality control — quality assurance" algorithm and
the application of an agile approach in contrast
to the "waterfall' concept, which does not
allow making changes to various stages of the
innovation life cycle, and forms feedback only
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after passing all stages of the innovation transfer
process (successful or unsuccessful in the end,
which is problematic to predict).
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