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APPROACHES TO THE FORMATION OF ASYSTEM
OF EVALUATION INDICATORS FOR ANALYSING
THE EFFECTIVENESS OF THE COMMERCIALISATION CHAIN

Liliia M. Khomenko!, Yaroslav V. Reshetniak?

Shorter product lifecycles, new product introductions, increased competition, the emergence of new markets and ever-changing
consumer needs are forcing companies to bring new products to market. However, not all innovative solutions are commercially suc-
cessful. At the same time, there are many systems for assessing the effectiveness of the commercialisation chain that would meet the
needs of companies in different sectors. The aim of the work is to systematise evaluation indicators and to develop recommendations
that can be useful in forming a system of evaluation indicators for analysing the effectiveness of the commercialisation chain. Cur-
rently, there are various approaches to the evaluation of innovation commercialisation. Researchers base them on indicators grouped
according to specific criteria with certain weights. The company can choose one of these approaches or develop its own. At the same
time, they need to consider the following points. When creating a system of evaluation indicators, it is advisable to use as many indica-
tors as are most relevant to the organisation's objectives. When creating this set of indicators, one should consider different aspects
(effects) of commercialisation. It is better to focus on objective indicators (indices); however, in their absence and the need to calculate
indicators with different units of measurement, there is a need for their normalisation. When determining the weights of groups and
individual indicators, in order to achieve greater objectivity, it is possible to use simultaneously the methods of balancing, weighting
and general category weighting. After calculating the integral indicator, it is necessary to check its adequacy using various methods
and to compare its value in different scenarios. The data approach to the development of the system of evaluation indicators for the
analysis of the effectiveness of the commercialisation chain will contribute to the formation of a sufficiently objective evaluation system
that takes into account the various impacts of commercialisation (economic, market, social, environmental, and so forth).
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Problem statement. The shortening of product life
cycles, the regular appearance of new products, increased
competition in the sales market and the emergence of
new markets with ever-changing consumer needs are
forcing companies to innovate and launch new products.
The commercialisation of innovations increases the
probability of market success and competitiveness. At the
same time, only a proportion of projects are commercially
successful. Therefore, there is a need to create a system of
indicators that would allow to assess the success of future
commercialisation of innovations.

Analysis of recent research and publications.
Ukrainian and foreign scientists study innovation activity.
Many researchers define groups of indicators to assess the
commercialisation of innovations [1-8].

The works of Kostsyk R.S. [3] are devoted to the
commercialisation of innovative products of machine-
building enterprises, Geipele I. et al. [5] — to the
development of an engineering and economic system
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of indicators for the production of the nanotechnology
industry. Perminova S.O. [7] examines modern practices
of management of processes of bringing innovative
development to its commercial use, Kutsik O.I. &
Klipkova O.I. [9] — evaluation of commercialisation of
intellectual property objects in the system of innovative
development of the enterprise.

Loustric I. & Matyas M. [10] created an index to study
the success of innovation commercialisation in territorial
marketing. Nepelski D. & Van Roy V. [11] proposed
indicators and tools for the monitoring and management
of innovative activities of complex collaborative research
projects, in particular an assessment of the innovation
potential (innovation readiness, management of innovative
activities, market potential) and an assessment of the
innovator (innovator capabilities and environment). At
the same time, there is no single system for assessing
the commercialisation of the innovation that would be
suitable for enterprises of different spheres of activity.
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Khomenko et al [12] systematised the factors influencing
the intensification of innovation commercialisation.

Formation of the article's objectives (task statement).
The purpose of the publication is to systematise the
indicators and develop recommendations that can be used
to form a system for assessing the commercialisation of
innovations.

Summary of the main research material. There are
several approaches to the selection of indicators, which are
used to draw a conclusion about the success of an innovation
project and the feasibility of its commercialisation.

In general, all the indicators identified by the authors can
be classified into one of the following groups: profitability,
costs, investments, sales/production volumes, production
capacity, market and competition, customers, personnel, legal
and security indicators, operational processes, environment
and safety, information and communication indicators.

Profitability indicators include the following [1-4; 6-7]:

— Net profit from the sale of innovative products;

— the ratio of the company's profit from the sale of
innovative products to the amount of costs associated with
the commercialisation of innovative products;

— the ratio of the company's profit from the sale of
innovative products to the total costs of developing and
commercialising innovative products;

— profitability of innovative activity;

— profitability of implementing innovative products;

— assessment of the license fee.

The market and competition are characterised by the
following [1-6; 8]:

— The level of diversification of market segments;

—the share of market coverage of the innovative product
in the structure of the sales market that can potentially be
covered by the enterprise, and so forth;

— total market size;

— market growth rates;

— increase in market share;

— availability of alternative competitive inventions;

— nature of competition.

Production capabilities reflect [1-4; 8]:

— Territorial limitations of production capacities;

— technical efficiency from the introduction of
innovations;

— index of the impact of innovation on labour
productivity growth;

— the limit of competitiveness;

— number of innovative products introduced;

— quality of the goods produced;

— quantity of new technologies acquired by the company;

— the number of new technologies (technical
achievements) transferred by the enterprise;

— the number of advanced technologies created;

— the number of advanced technologies used.

Costs [1-3; 5-6]:

— The amount of costs associated with
commercialisation of innovative products;

— the ratio of the amount of expenses related to the
commercialisation of innovative products to the total
expenses of the enterprise;

— the ratio of the amount of expenses for the promotion
of innovative products to the profit received from the sale
of innovative products;

— the amount of fixed costs associated with the
commercialisation of innovative products;

— the amount of variable costs associated with the
commercialisation of innovative products;

— specific costs associated with the commercialisation
of innovative products;

the

— the level of market power (based on Tobin and Lerner — cost savings (cost reduction) from the
coefficients); commercialisation of innovative products.
Table 1 — Approaches to the definition of groups of indicators
for assessing the commercialisation of innovations
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Profitability + + + + + +
Market and competition + + + + + + +
Production capabilities + + + + +
Costs + + + + +
Investments + + + + +
Volumes of sales/production + + + +
Consumers + + + +
Legal and security indicators + + + +
Personnel + + + +
Ecology and safety + +
Operational processes + +

Source: [1-8]
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Investments [2-3; 5-7]:

— Index of reduction of the investment payback period;

— reimbursement of expenses (return of assets);

— capital investment in the industry, the number and share
of companies in the country specialising in these innovations;

—the amount of investment in research and development
of innovation infrastructure;

— the share of borrowed financial resources in the total
amount of financial resources aimed at commercialising
innovative products;

— the share of attracted financial resources in the total
amount of financial resources aimed at commercialising
innovative products;

— the share of invested financial resources in the total
amount of financial resources aimed at commercialising
innovative products;

— turnover of receivables and payables arising from the
commercialisation of innovative products.

Sales/production volumes [1-3; 5-6]:

— the volume of innovative product implementation;

—theratio of costs associated with the commercialisation
of innovative products to the total costs of the enterprise;

— quantity of commercialised products that are an
innovation for the enterprise/market;

— the share of innovative products in total production;

— the number of innovative products that have a price/
consumer/logistical advantage in the market;

— production volumes, structure and dynamics of
production, sales of high-tech products.

Consumers [1-3; 6; 8]:

— the number of consumers of innovative products;

— the level of demand for innovative products offered
by the company;

— areas of use of innovative products by consumers.

Legal and security indicators [2-3; 5; 8]:

— Quantity of patents;

— effectiveness of cross-border cooperation in research;

— the number of fundamental research projects during
the year (number of scientific and technical papers);

— the number and quality of scientific publications by
researchers;

— global level of innovation activity, national industry
priorities;

— the level of novelty and protection of the invention;

— support in technology implementation;

— level of support available;

— quantity of applications for titles of protection filed;

— the number of security documents received.

Personnel [2-3; 5, 8]:

— Staff turnover;

— the level of staff participation in the development and
implementation of innovations;

— headcount of employees engaged in scientific,
research, technological development and innovation;

—employment and unemployment rates, as well as their
share in the industry;

— the number of specialists trained in vocational
education;

74| 155N 1726-8699

— level of public awareness;

— commercial experience of the inventors;

— the reputation of inventors;

— the share of employees engaged in innovative
activities in the total number of employees of the enterprise;

— headcount of employees involved in the
commercialisation of innovative products;

—theshareofemployeesinvolvedinthe commercialisation
of innovative products in the total number of employees
engaged in the company's innovation activities.

Ecology and safety [2; 5]:

—Reduction of occupational diseases among employees;

— increasing the level of compliance of the construction
process with environmental and sanitary standards;

— improvement of employee safety and health.

Operational processes [1; 6]:

— The ratio of the number of completed transactions
during commercialisation to the planned number;

— the ratio of the number of deviations from the
actual values of the indicators, according to which the
commercialisation plan was formed, to the total number of
indicators reflected in the commercialisation plan;

— the number of transactions envisaged in
the commercialisation plan was adjusted during
commercialisation due to changes in the internal and
external environment of the company.

Typically, each group has both quantitative and
qualitative indicators. Some indicators are measured in
monetary and physical units; there are relative indicators.
At the same time, each organisation will consider its own
set of indicators, optimal in specific conditions.

Therefore, in order to create a commercialisation
assessment system, it is necessary to develop an integral
indicator that includes a set of subindicators and allows to take
into account different aspects of commercialisation outcomes.

At the same time, it is important to bear in mind that
there are many different performance indicators and ways
of constructing them suggested by experts. There are
several approaches one could use to calculate the integral
indicator.

1) From the perspective of an organisation,
commercialisation of innovations results in economic,
scientific, technical and social effects, so the integral index
can be calculated as follows [2]:

ent __ yent ent ent
IIE - IecunXIscftechXIwc s

where I/ >1, (H

where [5; — efficiency index from the perspective of
the enterprise, 1& — economic efficiency index, I
index of scientific and technical efficiency, I, — social
efficiency index.

Each of the components also includes several indicators.

Economic efficiency index [2]:

If"t = IVXIP*IXqTab[nXL ) Where Iem -1 s (2)

ent

econ sc—tech

econ econ

Where I, — index of profitability of innovation activity,
I, — profitability index of patent and licensing activities,
qTobin — modified Tobin's coefficient, L — modified Lerner
coefficient.
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Index of scientific and technical efficiency [2]:
| Wi where I3, =1, (3)
where 1,,, — construction process optimisation index,
I;,.—index of intensity of patenting and licensing activities,
L,g — technology progressiveness index.
Social efficiency index [2]:

[ = I,xI,xI

= IapIXIi.p—/XIpmgﬂ

where I, >0, @)

where I, — labour productivity index, I, — index
of satisfaction with working conditions, I, — personnel
innovation activity index.

For the full set of indicators, the lower limit of the
integral indicator of the efficiency of innovative activity
from the perspective of the enterprise is 0.01.

Alltheindicesreflectthe impactofthe commercialisation
results of the quality of the organisation's human resources
work and therefore cannot reach the maximum marginal
value, because at the time of the assessment, significant
changes in the human resources work (increase in labour
productivity, 100% innovative activity of employees
and complete cessation of dismissals) cannot take place.
Therefore, any positive change in any direction is an
indication of effectiveness. Indicator values greater than
zero will be considered acceptable and corresponding to
one, i.e., full efficiency.

The integral indicator can also be calculated from the
personnel position. At the same time, it is advisable to
evaluate according to the criteria of sociality (reduction
of working time costs, improvement of personnel
qualifications, increase in wages) and environmental
efficiency (reduction of occupational diseases, increase in
the degree of compliance of the production process with
environmental and sanitary standards). In this case, the
integral indicator takes the following form [2]:

127 = 17°x17% | where 157 >0, Q)

soc ecol >

where 17" — efficiency index from the point of view
of the staff, 177"
environmental performance index.

2) If the results of commercialisation of innovations
are considered from the point of view of economic
efficiency, realisation of market opportunities of the
organisation, acquisition of competitive advantages by
the enterprise in the market, completeness and timeliness
of the commercialisation plan, the effectiveness of
commercialisation of innovative products can be calculated
as follows [6]:

E" = UL e N U epam; NUfg €3 NU  epa g, (6)

pers

— social performance index, I -

ecol

Where n — overall number of indicators that characterise
the effectiveness of commercialisation of innovations
in terms of all groups; ey — indicators that characterise
the economic efficiency of commercialising innovative
products; e, — indicators that characterise the realisation of
the organisation's market opportunities; e;; — indicators that
characterise the company's competitive advantage in the
market; e — indicators that characterise the completeness
and timeliness of the commercialisation plan; a, b, ¢, d—the
number of indicators in the set eq, ep, €5, €4, respectively.

Each of the four selected groups of indicators reflects a
specific aspect of the effectiveness of commercialisation of
an innovative product.

3) The integral commercialisation indicator 1is
calculated on the basis of all commercialisation indicators
and their weighting factors in the context of the process
performance [9]:

IK:Xl'K1+X2'K2+X3'K3+...+Xn'Kn, (7)

where X;...X, — summary indicators of the components
of the commercialisation process; K;...K, — weighting
factors of the relevant components in the overall
commercialisation process; n is the number of components
of the commercialisation process.

Summarising indicators are determined by taking into
account the quantitative parameters of each component
and weighting factors.

At the same time, the X; indicator is calculated as

follows [9]:
= Ziwil(lﬂ‘f ) K“’) (8)
! 100 ’

where I, — commercialisation performance indicators;
K., — weighting coefficients in the total set of coefficients,
in %; m — the number of commercialisation efficiency and
effectiveness indicators.

4) This approach involves the analysis of various
existing indices that quantify different aspects of
innovation and market success. It can be used in territorial
marketing to evaluate the results of the commercialisation
of innovations at the level of the city (region) [10].

The approach takes into account the degree of
subjectivity in justifying the effectiveness of the indicator,
especially for new policy areas such as sustainable
development.

The approach is based on the use of secondary sources.
This allows the structure and data points to be updated
quickly and thus maximise the potential value of the index
for investors and other stakeholders.

Forall selected relevant variables, “success” is measured
based on the current natural peak of market, economic,
legal and organisational variables related to technology
diffusion, large-scale adoption, commercialisation,
business and consumer demand, and the broader economic
environment.

The integrated index measures the diffusion, adoption
and commercialisation of innovations, consumer and
producer demand, as well as economic viability and
stability, creating an analytical framework for a city's
“propensity to succeed in the minibus market”.

For normalisation, the min-max method was used.
It scales the data linearly, assigning 0 to the worst value
and 1 to the best, and gives a normalised result as a value
from 0 to 1 inclusive.

The normalisation process is based on the following
equation [10]:

x! - min(xz)
1= 9

max (xz) —min (xz ) ’
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where x! is the initial data for the indicator ¢ of city
c, min(xz) and max(xz) are the actual maximum and
minimum values, respectively, for the indicator ¢ in city c.

Any indicator ¢ for city c¢ that has a negative value
was converted by assigning the value of the worst (best)
performer to the best (worst) performer, i.e., using the
following rule [10]:

(10)

This quantitative definition of “success” is a snapshot
of each indicator at the moment in time when the index is
constructed. Hence, it is recommended that the index be
recalculated annually to account for changes.

The researchers use three weighing methods to ensure
maximum reliability.

Variables can be considered:

— Independently and equally — the equilibrium method
(EW);

— as having a different level of importance for the
integral indicator, determined either by experts or the
public — weighting method;

— as part of complex categories that group correlated
indicators describing similar parameters — the method of
weighting general categories.

The equilibrium method assigns a weight of 1 to each
variable.

The second weighting method uses a ranking system
where the sub-categories are ranked in order of perceived
importance, then divided into groups of 4 and each group is
given equal weight. The sub-category “most direct impact
on the consumer” is given the highest weight (4/5). Each
of the following three groups is weighted slightly less than
the previous one (from 3/5 to 1/5 according to their order
of importance, taking into account the direct impact on
the consumer, then on the company and then the indirect
impact).

The third weighting method groups “correlated”
indicators into main categories; for each general category,
the researchers assigned a weight of 1 to be distributed
equally among the corresponding subcategories. They
present the results in the form of a cartogram, where the
axes are indicators and the values on the axis are normalised
for the indicator. The values per city are shown in colour.

The result is three maps and three integral indicators
(according to weighting methods). The normalised index
thus makes it possible to compare a city's propensity to
succeed in the market, both over time and over space.

x! = max(x")+ min(x")—xf

Conclusions. There is currently no single approach
to assessing the commercialisation of innovation. All
approaches are based on a set of indicators grouped
according to specific criteria, taking into account their
weighting. There may be an uneven number of individual
indicators within a group. At the same time, the set of
indicators, the grouping, the calculation of weights and
the verification of the appropriateness of the models are
different.

The main difficulty is that many indicators reflect
specific aspects of an organisation's commercialisation
performance. Researchers measure these indicators in
different ways (monetary, qualitative, relative, indices, and
so forth), and their importance in different organisations
will vary. These aspects should be taken into account when
developing or choosing a commercialisation assessment
system.

The company can choose one of the approaches
described above or develop its own, taking into account
the limitations of each of them.

Enterprises should identify a list of individual
indicators, weighting factors and comparison methods to
build their integral indicator.

When developing a commercialisation assessment
system, it is advisable to use a large number of indicators
that best meet the organisation's objectives (Table 1, as in
approaches 1, 3-4).

When compiling this set of indicators, it is advisable
to take into account different aspects (effects) of
commercialisation (as in approaches 1-2).

Focusing on objective indicators (indices) is preferable,
but such information is collected only occasionally. The
calculation of indicators with different units of measurement
should be normalised (as in approach 4).

The weights of groups and individual indicators can be
determined by an expert method. However, it is subjective
or balanced weighting and weighting of general categories
at the same time to achieve greater objectivity (as in
approach 4).

After calculating the integral indicator, it is necessary to
check its adequacy using different methods and comparing
the values under different scenarios.

An informational approach to the development of a
commercialisation assessment system will contribute to the
formation of a sufficiently objective assessment system that
takes into account the various effects of commercialisation
(economic, market, social, environmental, and so on).
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NIAXO0AN 10 ®OPMYBAHHA CUCTEMHU ONTHOYHUX ITOKA3ZHUKIB
JJIAA AHAJII3Y EOEKTUBHOCTI JIAHIIOTA KOMEPHIAJI3AILII

Jlinis MukomnaiBaa Xomenko', fipociaB B’ sueciiaBoBuy Pemernsik?

CKOpOUEHHS HCUMMEBO20 YUKILY MOBAPI6, NOAEA HOBUX NPEOMEMIS, NOCUNEHHSL KOHKYDEHYIT Ma 6UHUKHEHHSL HOBUX PUHKIG, ROCIHI
3MIHU 8 NOMPeDAx CRONCUBAUIS 3MYULYIOMb NIONPUEMCIMEA BUBOOUMU HA PUHOK HOGI moeapu. Oonak He 6ci iHHOBaYIUHI piuleHHs
3AKIHYYEMbCA KoMepyitinum ycnixom. Tlpu ybomy 6i0cymHsa €Ouna cucmema OyiHlo8aHHs Komepyianizayii innosayiil, aka 6ionogioand
6 nompebam nionpuemcme pizHux cgep disibrocmi. Memoro po6omu € cucmemamu3ayis NOKAZHUKIE Ma po3pobieHHs peKoMeHOayill,
WO MOACYMb BUKOPUCTIIOBYBAMUCS NPU (YOPMYBAHHI cucmeMuy OyiHKu Komepyianizayii inHogayiu. Ha oanutli momenm icHytloms pisHi
nioxoou 0o oyinku Komepyianizayii innosayitl. B ix ocnosi — pisHi noKasHuKu, 3epynoeani 3a negHUMU Kpumepiamu 3 Ne6HUMU 8a20-
mocmamu. ITionpuemcmeo modice o6pamu 00Ut i3 onucanux nioxodie abo pospobumu enacuuil. Ipu ybomy nompiono epaxosyeamiu
Hacmynwi momenmu. Pospobnsawouu cucmemy oyiHw08aHHs Komepyianizayii 00YiibHO BUKOPUCTIOBYBAMU BETUKY KLIbKICHb NOKA3HUKIG,
AKi Hatlbinbwe 8ionosioaioms 3aoauam opeanizayii. Ckraoarouu oanuti Habip NOKA3HUKIE Ci0 8paxosyeamu pisHi acnekmu (egexmu)
Komepyianizayii. Kpawe opienmysamucs Ha 00 €kmueHi nokaznuku (iHOexcu), 00Hax 3a ix eiocymHocmi ma Heobxionocmi oouuc-
JI€HH5L NOKA3HUKIG, AKI MArOMb Pi3HI OOUHUYI 6UMIDIOSAHHSA, ROMPIOHO ix Hopmanizyeamu. [lpu susHayenHi eazomocmetl epyn, OKpemux
NOKA3HUKIG 015 00CACHEHHA DiNbUlOi 00 €KMUBHOCME, MOJICHA CKOPUCTAMUCS 00HOYACHO PIGHOBAICHUM, 36AIICYEANLHUM MA MEMOOOM
36AICYBAHHS 3A2ANLHUX Kame2opitl 0OnoYacho. Ilicas po3paxyuKy iHmezpanbHo2o NOKA3HUKA NOmpioHo nepesipumu 1020 Ha ddek-
BAMHICMb, ULTAXOM PO3PAXYHKY PISHUMU MEmMOoOamu ma NOPIGHAHHS 3HAYEHHs NpuU PI3HUX cyeHapisax. /Janux nioxio 0o po3poobnenus
cucmemu OYin0O8anHs Komepyianizayii innoeayiti cnpusmume Qopmysanio 0ocmamubo 06 EKMUBHOI cucmemu OYinKuy, Wo 8paxoeye
PI3HI enausu 6i0 Komepyianizayii' (eKOHOMIUHUL, PUHKOBUL, COYLAbHULL, eKOTOSITUHUL MOUj0).

Kniouogi cnosa: innosayis, komepyianizayis iHHOBAYIU, CUCIEMA OYIHIOBAHHS, NOKAZHUKU, eeKmUGHiCIb, KOHKYPEHMOCnpo-
MOJICHICIb, MAPKEMUHE.
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