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Purpose: In today's world, characterized by scientific advancements and the complexity of
technological processes, collaboration has become a crucial aspect of organizational strategy and
public policies for technology development. Success in the modern era hinges on technology.
Technology transfer is a domain that applies technology management, necessitating both
comprehensiveness and foresight. This study introduces a novel sustainable multi-objective model for
selecting the technology transfer method in car battery manufacturing.

Design/methodology/approach: This study is primarily practical, as it focuses on implementing the
model within a specific industry. Regarding research methods, it employs survey and descriptive
research techniques. However, due to its typology and inherent nature, this research is classified as
hybrid, utilizing a range of suitable qualitative approaches. The initial step involves calculating the
importance coefficient of technology transfer methods in the automotive battery sector using the
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ordinal priority approach, gathering experts’ opinions through a survey. Subsequently, the appropriate
technology transfer method is identified using a multi-objective mathematical model.

Findings: According to the results, joint venture approaches, direct foreign investment, and co-
research and development have demonstrated superior performance compared to other evaluation
criteria. The findings indicate that joint ventures should be prioritized for companies aiming to
develop and compete in the global market. This approach enables companies to enhance their
operations, modernize production strategies, boost productivity, and expand production capacity
through the direct and ongoing support of larger firms. Consequently, a foundation for increasing
capacity and production rates will be established. The low ranking of training methods is another
significant finding. It suggests that experts believe training methods will not positively impact the
company's competitive position or production capacity, in addition to requiring substantial time
investment. The effectiveness of strategies such as training, hiring, and resource exchange remains
uncertain. Finally, to reduce fixed costs, risks, and potential job losses associated with the transfer of
new technology, a multi-objective optimization model utilizing the meta-heuristic algorithms SPEA II
and AECM, which was effectively implemented in eight automotive battery manufacturers, is
proposed.

Research limitations/implications: Technology transfer is one of the most fundamental issues in
technology, and its implementation significantly impacts the processes, cycles of technology and
innovation, and wealth creation in developing countries. This intricate process can become a
challenge without adequate knowledge. Therefore, technology must either be transferred or created,
which entails high costs and extended timeframes that are complicated by the rapid pace of
technological advancement. The adaptability, effectiveness, and development of technology for
acquiring technical knowledge are critical factors in the technology transfer process. The current
research lays the groundwork for identifying the appropriate technology transfer method in the car
battery industry, providing substantial assistance to companies in updating technology, enhancing
diversity and production capabilities, and competing effectively with both domestic and foreign
competitors.

Practical implications: Developing countries can draw valuable lessons in technological and
industrial development from the successful experiences of certain industrialized and recently
industrialized nations, particularly those in East Asia and Latin America. Based on these successful
experiences, the broad acquisition and transfer of appropriate modern technologies into these
countries would enhance their productivity and lead to rapid industrial development.

Originality/value: This research evaluates technology transfer methods in the automotive battery
industry under conditions of uncertainty using a multi-objective optimization model. The objectives
include minimizing the fixed costs of technology transfer, the risks associated with technology
transfer, and the number of jobs lost due to technology transfer. The application of the meta-
innovative solution distinguishes this study from other research conducted in the field.

Keywords: Technology transfer, Multi-objective mathematical optimization, Strength Pareto
evolutionary algorithm, Car battery manufacturing
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Fig. 3- Pareto-optimal front the AECM method of solving the model
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Fig. 4- Pareto front related to the SPEA-II algorithm of solving the model

)J)JJB-MW&L&W&\jﬂJ@b)\@ch@L&A&JJﬁz.l..f.w.aMLJJJAJ.M&J‘M

RGN PSS WA S 1 &L@.’ 4 9 0 d)\.l;-

S o Sadle o pli 2y i) bt 55 sl KK 0 g

Table 5- How to transfer the technology t to the central holding using the external method i

—
- v ;”’ ©) 5595
\ \
v Y v Y
Y Y
v ¥ v ¥
v [ v )




VEF Ot ) ol Y bt OF 6555 «Slkes 5 A5 S e 43 ha g /57

- . . N e Z. #
pli e dly @ el o B Lt 5 5SS JSI S 8 —F g
Table 6- How to transfer the technology t to the industrial unit j with the local method k

G) s, S SIS
\ v 0 \ (k) ®)

\ \ \ \

Y \ \ Y

¥ ¥ ¥ s
v ¥ ¥ v ¥ ¥

0 \ \ 0

RGO P AP u.h»LuV J)J\Q-JJ SPEA-II ﬁ)ﬁ\)d%‘ Cudgdoen &)JJJ oda C‘ﬂ)‘mw

J> slefes mlelp Sua s S flis =V Jydr

Table 7- Comparing the results of objective functions based on solution methods
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