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The proposed and methodical approach is aimed at the efficient use of existing fixed assets and 
technological innovations introductin. The article deals with technical and technological components of 
the technical and technological machine-building enterprise «Turbomash Ltd» development. On the 
basis of partial indicators for the technical and technological components integrated indicators are 
calculated. Analyzed enterprise is positioned in the two-dimensional matrix based on integral indicators 
for the technical and technological components. Recommendations concerning measures to increase the 
technical and technological development level of the enterprise are offered.  
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Problem statement. The growth of modern industrial enterprises has an immediate impact 
on various aspects in their activity. To keep the stable positions and enhance enterprise 
competitiveness is possible only with the use of new technologies and new or improved 
equipment. The acquisition and use of high technology products and technologies will 
enhance competitive advantage of domestic producers. All of the above mentioned measures 
underline urgency of the industrial enterprises technical and technological development. The 
effective enterprise management entails the need for quantitative evaluation of the industrial 
enterprises resulting economic indicators. The determination of technical and technological 
development level allows to define the enterprise position in the competitive environment. 

Analysis of recent researches and publications. Subject to evaluate the technical and 
technological potential and technical and technological base of industrial enterprises are 
investigated in the works of such scientists as Hontareva I.V. [1], Yevdokimov Ph.І., 
Lysiakov V.P. [2], Koverha S.V., Peredereeva O.S., Kuzmenko Sv.P. [3; 4] and others. The 
issues of technological development are investigated in the works of Efremov O.S. [5], 
Rachinskaya G.V. [6]. The issues of innovation activity in general and technological 
innovations are investigated by such foreign scientists as Arranz N., Arroyabe J. [7], Smith K., 
Estibals A. [8]. Despite the large number of different approaches to estimate the technical and 
technological potential of industrial enterprises, the question of evaluation the technical-
technological development level is insufficiently investigated, in particular, its practical 
aspect. It should be noted that the term “technical and technological development” has not 
acquired sufficient spread in the economic literature. Therefore, in addition to common 
features of technical and technological base and technical and technological potential, it has its 
own characteristics. 

The aim of the article is to determine the technical-technological development level of 
the machine-building enterprise, based on the proposed methodological approach, positioning 
“Turbomash Ltd” in the two-dimensional matrix “Integral indicator for the technical 
component – integral indicator for the technological component” and providing 
recommendations to increase it. 
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Main material. According to the offered methodical approach we will determine the 
technical and technological development (TTD) level of machine-building enterprise 
“Turbomash Ltd”. Analyzed enterprise operates in the market of pumping and compressor 
equipment, repairing and modernization for the chemical, petrochemical industries, power 
engineering and metallurgy. “Turbomash Ltd” has its own construction bureau and 
manufacturing base, where the parts for various compressors and pumps are made, repair and 
production of rotors, gearboxes and compressors and so on is performed [9]. 

The partial indicators calculation results of “Turbomash Ltd” for technical component 
during 2009-2013 years are presented in the Table 1. 

 
Table 1 – The results of partial indicators calculation for TTD technical component 

 
Indicator 2009 2010 2011 2012 2013 

Indicators of enterprise providing fixed assets estimation  
Capital intensity 0,30 0,21 0,16 0,11 0,09 
Capital availability 38,41 44,75 53,51 61,9 58,1 
Indicator of fixed assets value 
in enterprise property 0,43 0,42 0,23 0,27 0,12 

Indicators of state fixed assets assessment 
Indicator of fixed assets wear 0,40 0,42 0,39 0,38 0,43 
Indicator of fixed assets 
suitability 0,60 0,58 0,61 0,62 0,57 

Indicator of fixed assets 
updating 0,03 0,06 0,16 0,18 0,17 

Indicator fixed assets 
disposals 0 0 0 0 0 

Indicator fixed assets 
increasing 0,03 0,06 0,16 0,18 0,17 

Indicators of the fixed assets efficiency estimation  
Capital productivity 3,38 4,66 6,31 9,04 11,70 
Profitability 0,01 0,06 0,04 0,17 0,72 
The absolute amount of profit 
per 1 hrn of fixed assets 0,07 0,11 0,05 0,21 0,88 

 
Following the methodic proposed in [10] in order to create unified measurement system of 

partial quantitative and qualitative indicators the qualitative ones are converted into relative: 
 

maxК
Кm

I p
q = , (1) 

p
q Кm

КI min= ; (2) 

 
where Iq – relative qualitative indicators; Kmp – value of m-partial indicator, received by 

enterprise; Kmin and Kmax – the lowest and largest value of m-partial indicator respectively.  
In the first case, the higher value indicator indicates a higher level of TTD technical 
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component, while in the second one – less value indicator indicates a higher level of TTD 
technical component. 

The generalized partial indicators for TTD technical component in 2009-2013 years are 
presented in the Table 2.  

 
Table 2 – The results of generalized partial indicators calculation for 

TTD technical component 
 

Indicator 2009 2010 2011 2012 2013 
Indicators of enterprise providing estimation concerning fixed assets 

Capital intensity 0,30 0,43 0,56 0,82 1 
Capital availability 0,62 0,72 0,86 1 0,94 
Indicator of fixed assets value 
in enterprise property 1 0,98 0,53 0,63 0,28 

Indicators of fixed assets state assessment  
Indicator of fixed assets wear 0,95 0,9 0,97 1 0,88 
Indicator of fixed assets 
suitability 0,97 0,94 0,98 1 0,92 

Indicator of fixed assets 
updating 0,17 0,33 0,89 1 0,94 

Indicator fixed assets 
disposals 0 0 0 0 0 

Indicator fixed assets 
increasing 0,17 0,33 0,89 1 0,94 

Indicators of fixed assets efficiency estimation  
Capital productivity 0,29 0,4 0,54 0,77 1 
Profitability 0,01 0,08 0,06 0,24 1 
The absolute amount of profit 
per 1 hrn of fixed assets 0,08 0,13 0,06 0,24 1 

 
The results of partial indicators calculation of “Turbomash Ltd” for technological 

component in 2009-2013 years are presented in the Table 3. 
 

Table 3 – The results of partial indicators calculation for TTD technological component 
 

Indicator 2009 2010 2011 2012 2013 
Indicator of technologies 
progressivity 0,1 0,1 0,15 0,2 0,2 

Indicator of production 
updating 0,42 0,51 0,54 0,62 0,70 

Indicator of production 
technological novelty 0,28 0,32 0,32 0,42 0,48 

Indicator of equipment 
progressivity 0,04 0,04 0,05 0,07 0,1 

 
To calculate the integral indicators it is necessary to determine the relative importance 

weights of indicators for technical and technological components. Relative importance 
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weights are determined by the expert estimations method [11, p. 98]. 12 experts are involved 
for this purpose.  

They are professionals from “Turbomash Ltd” and other researchers, who are experts in 
the field of engineering.  

For technical component experts set estimation parameters for each indicator of three 
groups: enterprise indicators providing estimation of fixed assets, indicators of state 
assessment of fixed assets, indicators of efficiency estimation of fixed assets. Experts set 
assessment from 1 to 3 to each indicator of technical component for enterprise indicators 
providing estimation of fixed assets, from 1 to 5 to each indicator for indicators of state 
assessment of fixed assets, from 1 to 3 to each indicator for indicators of efficiency estimation 
of fixed assets in ascending order of their importance. The highest evaluation more 
meaningful indicator has got. Each evaluation is exhibited only to one indicator. The amount 
of relative importance weights for each group is equal to 1. 

To calculate relative importance weights for the technological component, an experts’ 
survey has been similarly conducted. Experts set assessment from 1 to 4 to each indicator of 
technological component in ascending order of their importance. The amount of relative 
importance weights for indicators is equal to 1. 

The results of the experts’ survey show that the calculated concordance coefficients have a 
value greater than 0,5 that is experts’ opinion is conciliated. Verification the result by 
calculating the coefficient of concordance by Pearson criterion has showed that Х2

p > ХT
2, 

therefore, our calculations of concordance coefficients are statistically significant.  
According to the formulas given in [12] we will calculate the integral indicators for the 

TTD technical component for 2009-2011 years for three groups. 

1іК (2009)=0,3⋅0,5+0,62⋅0,306+1⋅0,194 = 0,534; 

2іК (2009)=0,95⋅0,189+0,97⋅0,317+0,17⋅0,139+0⋅0,072+0,17⋅0,283 = 0,559; 

3іК (2009)=0,29⋅0,347+0,01⋅0,486+0,08⋅0,167 = 0,12. 
Integral indicator for the TTD technical component: 

іtК (2009)=0,534⋅0,559⋅0,12 = 0,035; 

1іК (2010) =0,43⋅0,5+0,72⋅0,306+0,98⋅0,194 = 0,625; 

2іК (2010) =0,9⋅0,189+0,94⋅0,317+0,33⋅0,139+0⋅0,072+0,33⋅0,283 = 0,607; 

3іК (2010) =0,4⋅0,347+0,08⋅0,486+0,13⋅0,167 = 0,199; 

іtК (2010)=0,625⋅0,607⋅0,199 = 0,076; 

1іК (2011) =0,56⋅0,5+0,86⋅0,306+0,53⋅0,194 = 0,646; 

2іК (2011) =0,97⋅0,189+0,98⋅0,317+0,89⋅0,139+0⋅0,072+0,89⋅0,283 = 0,87; 

3іК (2011) =0,54⋅0,347+0,06⋅0,486+0,06⋅0,167 = 0,227; 

іtК (2011)=0,646⋅0,87⋅0,227 = 0,127. 
Similar way indicators for 2012-2013 years have been calculated. The integral indicators 

for the TTD technological component for 2009-2013 years: 
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ТК (2009)=0,1⋅0,384+0,42⋅0,308+0,28⋅0,183+0,04⋅0,125 = 0,224; 

ТК (2010)=0,1⋅0,384+0,51⋅0,308+0,32⋅0,183+0,04⋅0,125 = 0,259; 

ТК (2011)=0,15⋅0,384+0,54⋅0,308+0,32⋅0,183+0,05⋅0,125 = 0,289; 

ТК (2012)=0,2⋅0,384+0,62⋅0,308+0,42⋅0,183+0,07⋅0,125 = 0,353; 

ТК (2013)=0,2⋅0,384+0,7⋅0,308+0,48⋅0,183+0,1⋅0,125 = 0,393. 
The results of integral indicators calculation for TTD technical and technological 

components are presented in Table 4. 
 

Table 4 – The results of integral indicators calculation for 
TTD technical and technological components 

 
Year The integral indicators value 

Technical component Technological component 

2009 
0,534 

0,035 0,224 0,559 
0,12 

2010 
0,625 

0,076 0,259 0,607 
0,199 

2011 
0,646 

0,127 0,289 0,87 
0,227 

2012 
0,838 

0,330 0,353 0,928 
0,424 

2013 
0,842 

0,72 0,393 0,855 
1 

 
Integral value indicators of the TTD level estimation of industrial enterprises for the 

technical and technological components are located in a two-dimensional matrix “Integral 
indicator for the technical component – integral indicator for the technological 
component” (Fig. 1). 

The figure shows that the enterprise “Turbomash Ltd” is on the growth level of technical 
and technological development, which during the analyzed period consistently moves from 
quadrant 1 (zone of unacceptably low TTD level) through quadrant 5 (zone of unacceptably 
low TTD level) to quadrants 6 and 7 (zone of average TTD level).  

In 2009-2011 enterprise had low TTD level of two components. Then it has been started 
growing. In 2012-2013 TTD level was average. In order to increase the enterprise TTD level it 
is necessary to analyze more detailed the partial indicators of technological component. To 
increase the both components of TTD it is proposed to use in the production process new 
advanced technology and equipment. Their usage needs to be more efficient from the position 
of the production process.  

Optimal usage of investment funds will allow directing them quickly in 
required directions. 
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Figure 1 – Positioning the “Turbomash Ltd” in a two-dimensional matrix assessing the 
TTD level «Integral indicator for the technical component – integral indicator for the 

technological component 
 
Conclusions and directions for further researches. The calculation results show that the 

enterprise «Turbomash Ltd» is on the growth level of technical and technological 
development. It is positioned in the two-dimensional matrix based on integral indicators for 
the technical and technological components. Recommendations concerning measures of 
increasing the technical and technological development level of the enterprise are offered. In 
order to increase it, it is proposed more detailed analysis of partial indicators in order to 
identify weak points. Further research is aimed to build an optimization model to increase the 
technical and technological development level at the machine-building enterprises. 
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