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Abstract

Purpose: Many factors affect the firm’s innovation performance, and identifying these factors can help managers to better plan and
manage the innovation process. MAPNA Industrial Group, as a manufacturer of power plant products, seeks to improve and enhance
the innovation performance of its subsidiaries, in order to gain a competitive advantage and presence in global markets. Accordingly,
the present study was conducted to investigate the impact of entrepreneurship, R&D internal capabilities, and R&D external
collaboration on MAPNA’s innovation performance.

Methodology: This study is a descriptive and applied research. Data collection was done using library and field study methods and a
questionnaire and interview were used to benefit from the opinions of experts, which included 30 managers and experts in the R&D
departments of MAPNA Group. 14 indicators in the form of three factors of entrepreneurship, R&D internal capabilities, R&D
external collaboration, were identified. Then conceptual research model was designed and using fuzzy approach and MATLAB
software, innovation performance was evaluated.

Findings: The results show that all three factors of R&D internal capabilities, R&D external and entrepreneurship collaborations
have a direct and positive effect on MAPNA Group's innovation performance and R&D internal capabilities have the most impact
with a score of 7.44 and entrepreneurship has the least impact with a score of 5.64. Also, innovation performance takes the most
impact, respectively on the indicators of the amount of investment in R&D software, the amount of investment in equipment and
laboratories, and the percentage of R&D costs of the organization's total sales that all three are indicators of R&D internal capabilities.
The level of innovation performance in the MAPNA group was 6.44 which is in the medium to high range.

Originality/Value: This study proposed a conceptual model to illustrate the relationship between intrapreneurship, R&D internal
capabilities, and R&D external collaboration in order to engender innovative performance of MAPNA.
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Figure 1- The conceptual model.
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Table 2 - Background information of the respondents.
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Table 3 - Components of innovation performance evaluation. ¥va
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Figure 2 - General FIS view to evaluate innovation performance.

1.1f (E1 is Low) and (E2 is Low) and (E3 iz Low) and (E4 is Low) then (Entrepreneurship is Low) (1}

2 If (E1is Low) and (E2 is Low) and (E3 iz Low) and (E4 iz Medium} then (Entrepreneurship is Low) (1)

3. If (E1 is Low) and (E2 is Low) and (E3 iz Low) and (E4 iz High) then (Entrepreneurship is Low-Medium) (1)

4 If(E1is Low) and (E2 is Low) and (E3 iz Medium) and (E4 iz Low) then (Entrepreneurship is Low) (1)

3. If (E1 is Low) and (E2 is Low) and (E3 iz Medium) and (E4 is Medium) then (Entrepreneurship is Low-Medium} (1)
6. If (E1 iz Low) and (E2 is Low) and (E3 iz Medium) and (E4 is High) then (Entrepreneurship is Low-Kedium) (1)
T.If(E1is Low) and (E2 is Low) and (E3 iz High} and (E4 is Low) then (Entrepreneurship is Low-Medium) (1)

& If (E1is Low) and (E2 is Low) and (E3 iz High} and (E4 iz Medium) then (Entrepreneurship is Low-Kedium) (1)

S If (E1is Low) and (E2 is Low) and (E3 iz High) and (E4 iz High) then (Entrepreneurship is Medium) (1)

10. If (E1 is Low) and (E2 iz Medium} and (E3 is Low) and (E4 is Low) then (Entrepreneurship is Low-Medium) (1)
11. If (E1 is Low) and (E2 iz Medium} and (E3 is Low) and (E4 is Medium) then (Entrepreneurship iz Low-Medium) (1)
12, If (E1 is Low) and (E2 iz Medium) and (E3 iz Low) and (E4 is High) then (Entrepreneurship iz Medium) (1)

13. If (E1 is Low) and (E2 iz Medium} and (E3 i= Medium) and (E4 iz Low) then (Entrepreneurship iz Low-Medium) (1)
14, If (E1 is Low) and (E2 iz Medium} and (E3 is Medium) and (E4 iz Medium) then (Entrepreneurship iz Medium) (1}
15. If (E1 is Low) and (E2 iz Medium} and (E3 i= Medium) and (E4 iz High) then (Entrepreneurship is Medium} (1}

16. If (E1 is Low) and (E2 iz Medium} and (E3 is High) and (E4 iz Low) then (Entrepreneurship iz Medium) (1}
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Figure 3- An example of fuzzy inference rules for research in MATLAB software.
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Figure 4 - Entrepreneurship component rules database.
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Figure 5 - Entrepreneurship curve based on E1 and E2 as inputs.
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Table 4 - FIS input and output values.

153959 <79 adlo
IC1 IC2 ICs IC4 ICs R&D Internal Capabilities  arwgs g Guizss S5l slagoiailys
7.694 7.244  7.899 7.924  7.267 7.44
EC: EC ECs EC4 ECs  R&D External Cooperation  aswgs ¢ i (>, slas,Kon
6.055 6.418 6.652 6.055  6.429 7.18
El E2 E3 E4 Entrepreneurship S
5989 5981 6.290 6.721 5.64

@LLAS.LZ:AALL&A\L:ﬁﬂ)ﬁ)bd)j{}tbjg.o&&lg_))l\;.€.>&L;Lwﬁ‘ FIS 6.)})}0‘)&44\.&onij‘ ‘LASUb-FlsLS\J}\)‘w
).)45;;...&\ a.l.irdl.i"))\ 7.\‘\‘)‘.&1‘:%5‘5;))&)‘5le "Jg'l""‘ck‘"}:'gf o> ‘\S‘)‘)Lom NG| cJ..irébe\ °JJJ:.-)JQT
sl OJQQ&UNJ':J&”T)};JQA&,\QBBAQE S 1 3NL @ 5y Jacgie 03 5dee



1539199 0,5 e FIS (o295 5 (5399 20litn -0 g
Table 5 - FIS input and output values of innovation performance.
Wes3g)9 iy ailge
Capabilities R&D Internal R&D External  Entrepreneurship Innovation Performance So3le o, Slase
Cooperation

WD 7.44 7.18 5.64 6.44

Innovation 44

*vAa :
2
3
4
5
6
7
8
9
10
1
12 —
13
14 i
15
16
i A
18
19 —
“':J 20
s
]\ pal
\%] 2
) 3 I
‘l\ 24
k] 25
Y =
) 7 2

529185 Sy5hos asld olSuly -0 Y
Figure 6 - Innovation performance rules database.
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Figure 7- Innovation performance factors curves considering different inputs.
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