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Abstract

Innovation can be a source of competitive advantage for companies. Therefore,
recognizing and evaluating innovation in manufacturing and service industries is an
effective step to start measuring innovation in these industries. Considering the
importance of this issue, it is very important to know key dimensions and indicators to
measure these innovations. Hence, the purpose of this research is to address each of the
main indicators of organizational innovation and discuss the inherent advantages and
disadvantages of their deployment separately. In this research, based on the literature
review and the opinions of 15 academic experts and manufacturing industry experts, 10
indicators have been categorized as the most important key indicators of innovation
evaluation in three general categories of input, intermediary and output. In order to
evaluate and prioritize the most important innovation evaluation indicators, a non-linear
quantitative analysis based on hierarchical analysis (Mikhailov's method) was used in a
fuzzy environment, and for the analysis of cause and effect relationships, the fuzzy
Dimetal method was used. The results show that the presence knowledgeable people
and the growth of education are the most important indicators in the evaluation of
innovation, and therefore, with special emphasis and attention on these indicators, we
can witness an increasing growth in the field of innovation in organizations. The amount
of effort to register a patent as well as the number of registered patents are among other
important indicators in the field of innovation evaluation, which should be given special
support in order to develop innovation in organizations. Also, it was found that the
protection of innovation during the growth period is the next priority and can be very
important in creating a safe environment as well as increasing the peace of technology
people in innovative organizations. The analysis of cause and effect relationships using
the Dimtel method also showed that the development of knowledge capital and educated
people has the highest impact on other factors, which confirms the hierarchical analysis.
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Table 1: Types of innovation according to the industry
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Table 2: The most important innovation evaluation indicators in manufacturing
and service industries
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Figure 1: Conceptual model of innovation evaluation indicators
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Table 5: Matrix of pairwise comparisons for the general category
(input, mediator and output)

wi | W2 W3

W1 - - - - - - - - -

W2 | 22|27 35 - - - - - -

W3 |15|25|41 |31 | 36 |42 - - -
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Table 6: Pairwise comparison matrix for input indicators
| W11 | w12 | w13 w14

W11 - -
W12 | 225 |32 | 412 | - - - - - - -l --
W13 | 123123 4 |15] 25| 35 - - -
W14 | 23 | 28| 3.1 | 21|257| 354 | 178|274 |365|-]|-]-
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Table 7: Matrix of pairwise comparisons for intermediate indicators
w21 w22

w21 - -
W22 | 1.75 | 254 4.1 - - -
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Table 8: Matrix of pairwise comparisons for output indicators
w3l W32 W33 W34
W31 | - - - - - - - - - -l -]-
W32 | 125 | 225 | 34 - - - - - - -l -]-
W33| 31 | 33 | 57| 21 | 34 |57]| - - -
W34 | 125|178 | 214 | 138|278 | 46| 25 ]298|378|-|-]-
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Table 9: Weight and w4y, of the main categories

Womeh | w5 | o 5 o
1 0.411254 W1 2503
0.3871 3 | 0.247492 W2 PN
2 0.341254 W3 A
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Table 10: Weight and ranking of input indicators for evaluating innovation

A)dan gl | 45, 09 bl e
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Table 11: Weight and ranking of intermediate indicators for evaluating innovation
1 | 0.651241 | W21 | ¢sles (¢ gyl cod slacuwlss s (Ll
2 0.341257 | W22 ol Izl g osds cud (g)los slag b dlaws

0.4752
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Table 12: Weight and ranking of output indicators for evaluating innovation

A)lan b | 4, 039 s Alwd
2 |0.278541 | W3l &gl Y guasmo gy
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Table 13: Normal weight and rank of innovation evaluation indicators in
manufacturing and service industries
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Table 14: Fuzzy direct relationship matrix between innovation evaluation key
indicators (summarized)

w

wi1 W12 W32 W33

L M U L ™M U . L ™M U L[ ™M U

WiL 0 0 0 075 045 025 .. 055 035 01 095 035 0.17
W12 091 08 035 O O O .. 075 05 03 08 032 025
W32 075 071 041 09 081 025 .. 0 0 0 09 08 042
W33 07 06 03 08 055 045 .. 091 084 041 0 0 0

(00w oY) (559155 (otls 5,1 (G (S pad L (152 (5516 daily Lo JS 110 Jgur
Table 15: The total fuzzy relationship matrix for the key indicators of innovation

evaluation (summarized)
W

wit W12 w32 w33

L M U L M U .. L M U L M U
wil 011 011 005 021 02 006 .. 022 011 009 021 011 008
W12 025 014 004 021 011 0038 .. 02 012 007 022 013 006
w32 023 013 01 024 014 011 .. 014 011 003 017 015 009
W33 025 015 01 021 012 01 .. 02 047 042 019 016 0.07
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Table 16: The results of calculating the internal effects of innovation evaluation
indicators
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