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APPROACHES TO THE FORMATION OF A SYSTEM  
OF EVALUATION INDICATORS FOR ANALYSING  

THE EFFECTIVENESS OF THE COMMERCIALISATION CHAIN

Liliia M. Khomenko1, Yaroslav V. Reshetniak2

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 

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, Kutsіk 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;

– the level of market power (based on Tobin and Lerner 
coefficients);

– 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 the 

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;

– cost savings (cost reduction) from the 
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;
– the ratio 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;

– 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; 
– the share of employees involved in the 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]:

І І хІ хІIE
ent

econ
ent

sc tech
ent

soc
ent� � , where � IEent�1 ,             (1)

where Ι IE
ent  – efficiency index from the perspective of 

the enterprise, Ιecon
ent  – economic efficiency index, �sc tech

ent
�  – 

index of scientific and technical efficiency, Ιsocent  – social 
efficiency index.

Each of the components also includes several indicators.
Economic efficiency index [2]:

� � �econ
ent

l L� �r p Tobinqx x x , where Iecon
ent →1 ,           (2)

Where Ir – index of profitability of innovation activity, 
Ip-l – 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]:
I I xI xIsc tech
ent

opt і p l prog� �� . �
, where Isc tech

ent
� �1 ,         (3)

where Іopt – construction process optimisation index, 
Іi.p-l – index of intensity of patenting and licensing activities, 
Іprog – technology progressiveness index.

Social efficiency index [2]:
I I xI xIsoc
ent

lp sat ia= , where Isoc
ent > 0 ,                (4)

where Іlp – labour productivity index, Іsat – index 
of satisfaction with working conditions, Іia – 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.

All the indices reflect the impact of the 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]:

I I xIIE
pers

soc
pers

ecol
pers= , where IIE

pers > 0 ,                (5)
where IIE

pers  – efficiency index from the point of view 
of the staff, Isoc

pers  – social performance index, Iecol
pers  – 

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]:

, (6)
Where n – overall number of indicators that characterise 

the effectiveness of commercialisation of innovations 
in terms of all groups; ef1 – indicators that characterise 
the economic efficiency of commercialising innovative 
products; ef2 – indicators that characterise the realisation of 
the organisation's market opportunities; ef3 – indicators that 
characterise the company's competitive advantage in the 
market; ef4 – indicators that characterise the completeness 
and timeliness of the commercialisation plan; a, b, c, d – the 
number of indicators in the set ef1, ef2, ef3, ef4, 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 is 
calculated on the basis of all commercialisation indicators 
and their weighting factors in the context of the process 
performance [9]:

Ік = Х1 · К1 + Х2 · К2 + Х3 · К3 + … + Хn · Kn,     (7)
where Х1…Хn – summary indicators of the components 

of the commercialisation process; К1…Kn – 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 Xi indicator is calculated as 
follows [9]:

X
I К

i
i

m

еf w�
�� ���� 1

100
,                           (8)

where Iеf – commercialisation performance indicators; 
Кw – 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.

For all 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]:

I
x x

x x
c
q c

q

�
� � �

� � � � �
min

max min

2

2 2
,                      (9)
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where xcq � is the initial data for the indicator q of city 
c, min x2� �  and max x2� �  are the actual maximum and 
minimum values, respectively, for the indicator q in city c.

Any indicator q 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]:

xc
q =max minx x xq q

c
q� � � � � �                 (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.

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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ПІДХОДИ ДО ФОРМУВАННЯ СИСТЕМИ ОЦІНОЧНИХ ПОКАЗНИКІВ  
ДЛЯ АНАЛІЗУ ЕФЕКТИВНОСТІ ЛАНЦЮГА КОМЕРЦІАЛІЗАЦІЇ

Лілія Миколаївна Хоменко1, Ярослав В’ячеславович Решетняк2

Скорочення життєвого циклу товарів, поява нових предметів, посилення конкуренції та виникнення нових ринків, постійні 
зміни в потребах споживачів змушують підприємства виводити на ринок нові товари. Однак не всі інноваційні рішення 
закінчується комерційним успіхом. При цьому відсутня єдина система оцінювання комерціалізації інновацій, яка відповідала 
б потребам підприємств різних сфер діяльності. Метою роботи є систематизація показників та розроблення рекомендацій, 
що можуть використовуватися при формуванні системи оцінки комерціалізації інновацій. На даний момент існують різні 
підходи до оцінки комерціалізації інновацій. В їх основі – різні показники, згруповані за певними критеріями з певними ваго-
мостями. Підприємство може обрати один із описаних підходів або розробити власний. При цьому потрібно враховувати 
наступні моменти. Розробляючи систему оцінювання комерціалізації доцільно використовувати велику кількість показників, 
які найбільше відповідають задачам організації. Складаючи даний набір показників слід враховувати різні аспекти (ефекти) 
комерціалізації. Краще орієнтуватися на об’єктивні показники (індекси), однак за їх відсутності та необхідності обчис-
лення показників, які мають різні одиниці вимірювання, потрібно їх нормалізувати. При визначенні вагомостей груп, окремих 
показників для досягнення більшої об’єктивності, можна скористатися одночасно рівноважним, зважувальним та методом 
зважування загальних категорій одночасно. Після розрахунку інтегрального показника потрібно перевірити його на адек-
ватність, шляхом розрахунку різними методами та порівняння значення при різних сценаріях. Даних підхід до розроблення 
системи оцінювання комерціалізації інновацій сприятиме формуванню достатньо об’єктивної системи оцінки, що враховує 
різні впливи від комерціалізації (економічний, ринковий, соціальний, екологічний тощо).

Ключові слова: інновація, комерціалізація інновацій, система оцінювання, показники, ефективність, конкурентоспро-
можність, маркетинг.
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