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1. Purpose

Identifying and analyzing the factors affecting the technology transfer process
in the automotive industry is one of the most important needs of this industry. Due
to the importance and unique role of technology in the field of engineering and
manufacturing in the automotive industry, identifying and analyzing these factors
seems more necessary than ever before so that we can identify the factors affecting
the technology transfer process and better examine and analyze the gap between
the current and desired situation. In this regard, the above research was conducted
with the aim of identifying and analyzing the factors affecting the technology
transfer process and determining the existing gaps in the field of engineering and
automotive manufacturing in the Iran Khodro Industrial Group.

2. Research methodology

Previous research has generally focused on topics such as organizational
capabilities, human resources, and suppliers, government policymaking, and its
impact on the technology transfer process. Given that most of these studies have
addressed topics such as strategic technological alliances, the process of
implementing production technologies, and explaining and designing the
automotive industry technology development model in Iran based on participatory
management, therefore, due to the importance and unique role of technology in
the design and construction of powertrains in the automotive industry, conducting
this research specifically in the field of technology transfer in automotive
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powertrains seems more necessary than ever before, so that we can identify the
factors affecting the technology transfer process and the gap between the current
and desired situation in this area, and better examine and analyze them by
grouping factors and gaps, as well as determining related clusters. At this stage,
the sources and sources of factors in previous research have been examined.

This research is applied from the perspective of the result. From the
perspective of the purpose, it is exploratory and descriptive, and from the
perspective of the method of data collection, it is a survey. The statistical
population of the research for the Delphi section includes 10 experts who include
current and former managers of engine and gearbox manufacturing units of the
country's automotive industry with at least 5 years of useful work experience in
the field of engineering and automobile manufacturing, and for the analysis
section with SPSS software and on the recommendation of the above 10 experts,
93 specialists, experts and experts in the field of engineering and automobile
manufacturing in the Iran Khodro Industrial Group were selected.

The method used in this research is descriptive and applied. Since the number
of factors and gaps identified in this research is relatively large (16 factors and 20
gaps) and examining and determining the relationship between them is also a
complex matter, using the factor analysis method to reduce data can be an
appropriate method for analyzing this research. Finally, to analyze the factors and
gaps identified between the current and desired situation in the field of
engineering and manufacturing, SPSS software and the exploratory factor
analysis method were used.

3. Findings

After holding a briefing session with 10 experts from the country's automotive
industries, 35 sub-factors were determined as factors affecting the technology
transfer process in the field of engineering and automotive manufacturing through
interviews and with the opinions of the above experts. An initial list of gaps
between the current and desired status in the field of engineering and automotive
manufacturing was also prepared. After conducting three Delphi rounds with the
aforementioned experts, we identified 16 factors and 20 gaps. Then, data was
collected and analyzed using SPSS software and exploratory factor analysis.

In the factors section, the first latent factor of this part of the research is related to
variables such as political, economic, cultural and social, so infrastructure is the
best option for naming the first latent factor of this research.

The second latent factor of this part of the research is related to variables such
as trade development and foreign investment, research and development, joint
cooperation and creativity and innovation, so inter-organizational partnership is
the most appropriate option for naming the second latent factor of this research.

The third latent factor of this part of the research was related to variables such
as short-term plans, mission and vision, medium-term plans and long-term plans,
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so mission and goals are the most appropriate option to name the third latent factor
of this research.

The fourth latent factor of this part of the research was related to variables
such as education, data analysis, research, knowledge creation and application, so
awareness and knowledge are the most appropriate option to name the fourth
latent factor of this research.

In the gaps section, the first latent factor of this part of the research was related
to variables such as engine power, lack of use of wvehicle electrification
technology, lack of use of turbocharging technology, lack of use of direct fuel
injection technology, lack of use of hybridization technology, so the nature of the
first latent factor of this research is of a research type.

The second latent factor of this part of the research was related to variables
such as engine pollution, engine durability, increased fuel injection pressure, fuel
consumption and torque loss when changing gears in the gearbox, so the nature
of the second latent factor of this research is of a research and development type.

The third latent factor of this part of the research is related to variables such
as gearbox vibration, axle durability, gearbox durability, engine noise and gearbox
noise, so the nature of the third latent factor of this research is of the investment
and economic type.

The fourth latent factor of this part of the research is related to variables such
as reducing the radius of turns, adjusting the road effect, axle steering and proper
axle power transmission, so the nature of the fourth latent factor of this research
is of the creative and innovative decisions type.

Gearbox leakage was the last variable of the 20 variables identified by the
experts, which had no connection with the 4 latent factors identified in this
research, and the experts acknowledged that the most important factor affecting
the occurrence of these defects is operator error during assembly, and this claim
can be examined in future research and taken into consideration by researchers.

4. Originality/scientific added value

The results of this study clearly showed that the 16 identified factors are related
to latent factors such as infrastructure, trans-organizational participation, mission
and goals, awareness and knowledge, and if Iran Khodro Company wants to
eliminate or reduce the 9 identified gaps in the field of engineering and automobile
manufacturing, it only needs to pay special attention to trans-organizational
participation. Also, the other 5 gaps in this study can be reduced by paying
attention to the awareness and knowledge factor. And reducing the other 5 gaps
requires special attention to the infrastructure factor. Since the correct
determination of the factors affecting the technology transfer process in the field
of engineering and automobile manufacturing is a very important and influential
factor in the position of the country's automotive industry, it is recommended that
this study be conducted at the national level. In addition, the aforementioned study
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can be implemented in all light, heavy and motorcycle manufacturing groups.
Finally, as a suggestion for further research, a deeper and specific study and
analysis can be mentioned for each of the 4 latent factors identified in this study
and the development of guidelines for standardizing this process.

Keywords:Technology transfer, Research, Development, Invention, Innovation
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Table number 3: The main and secondary factors affecting the technology transfer process in
driving forces
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Table number 4: Factors affecting the technology transfer process
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Table number 5: The gap between the current and the desired situation
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Table number 6: Characteristics of the statistical population
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Table number 7: KMO values and Bartlett for factors and gaps
KMO and Bartlett's Test
b ol [EYE: LW
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .638 .801
Approx. Chi-Square  2168.273 1489.648
Bartlett's Test of Sphericity df 120 190
Sig. .000 .000
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Table number 8: Initial eigenvalues of the factors

I, Kaiser-Meyer-Olkin
2, Bartletts Test Of Sphericity
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2 3.596 22447 49593 3.598 22447 49593 3.570 223313 46103
3 3.462 21687 71230 3.462 21687 71230 3.47. 21706 67889
4 2.837 177 28 889%8 2.837 17728 889%8 3.369 21069 889%8
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Extraction Method: Principal Component Analysis.
Bl 4».]9‘ o).:9 )JJLQA A b)l.o..w J9A>
Table number 9: The initial eigenvalues of gaps
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1 5.102 25541 25551 5.102 25581 25551 4.114 20558 205%8
2 3.933 1963 451174 3.933 1963 451174 4.008 200040 40607

3 3.243 162213 613388 3.243 162213 61338 3.796 189979 59587
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4 2.888 14442 75889 2.888 14442 75889 3.248 162242 75889
5 9%10 4.700 80529
6 661 3.157 8366
7 449 2.094 85780
8 491 2.004 87784
9 388 1.938 89723
10 333 1.717 91440
11 3319 1.594 9304
12 253 1.266 94330
13 236 1.179 954479
14 182 9D8 963387
15 1160 |91 97188
16 142 712 97990
17 183 667 985%7
18 1107 583 991100
19 1104 521 996@1
20 0076 3379 10(())'00
Extraction Method: Principal Component Analysis.
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Table number 10: sharing of factors and the gaps
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Table number 11: Rotation of factors
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Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization #
a.Rotation converget in 5 iterations
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Table number 12: Rotation of gaps
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Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.
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Figure number 3: Factor load value of the items for the factors
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Figure number 4: Factorial load value of items for gaps
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Table number 14: Diagnostic Reliability of gaps
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Table number 15: Convergent validity (factors)
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Table 16: Convergent validity (gaps)
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Table number 18: Divergent validity (gaps)
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Table number 19: subscription indicators
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Figure number 5: Hidden Factors
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