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CrossMark

This study aimed to design and explain a comprehensive model of production prosperity
strategies from the perspective of planning and research and development (R&D) in industrial
enterprises operating in the auto parts manufacturing industry. This developmental-applied study
employed a mixed qualitative—quantitative design within a pragmatic paradigm. In the
qualitative phase, multiple grounded theory was applied by integrating theoretical exploration
through a meta-synthesis of 88 scientific documents published between 2000 and 2024 with
empirical exploration based on 18 semi-structured interviews with academic, industrial, and
governmental experts. In the quantitative phase, relationships among the identified strategies
were analyzed using fuzzy cognitive mapping, while firms were classified using K-means
clustering. The expert panel consisted of 18 participants, and the quantitative sample included
360 presidents and senior managers of automotive parts manufacturing companies located in
northwestern Iran, selected through stratified random sampling. The qualitative model was
further validated using the Content Validity Ratio and Content Validity Index. Inferential
findings organized 34 basic themes and 11 organizing themes into four overarching dimensions:
collaborative R&D, future-oriented R&D, applied and profitability-oriented R&D, and targeted
R&D. Fuzzy cognitive map analysis identified substantive causal relationships and strategic
pathways among the model dimensions, with the system approaching stability after seven
learning iterations. Cluster analysis identified three distinct groups of firms. Analysis of variance
revealed statistically significant differences among the three clusters across all examined
strategies; significance levels were below 0.001 for most dimensions and 0.003 for EMP. The
largest F statistics were obtained for INB (F=884.402), BOS (F=874.463), and TAFI
(F=641.603), demonstrating substantial differentiation among firms in their strategic
preferences. The findings indicate that sustainable production prosperity in the auto parts
manufacturing industry requires an integrated and systematic R&D orientation, with applied and
profitability-oriented R&D occupying a central position; consequently, firms should emphasize
key technology development, targeted R&D financing, collaborative innovation, and alignment
of R&D activities with market requirements to strengthen competitiveness and achieve
sustainable competitive advantage.

Keywords: Industrial R&D Strategies; Production Prosperity; Parts Manufacturing Industry;
Automotive Parts Manufacturing
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Extended Abstract

Introduction

The automotive parts manufacturing industry constitutes a critical component of industrial
production systems because of its extensive linkages with automobile manufacturers, upstream suppliers,
technology providers, financial institutions, universities, and governmental organizations. The
performance of this sector affects not only the continuity and quality of automotive production but also
employment generation, technological learning, domestic value creation, productivity, and the resilience
of industrial supply chains. In contemporary manufacturing environments, however, production prosperity
cannot be understood merely as an increase in output volume. Rather, it requires the development of
organizational capabilities that enable firms to maintain production continuity, respond to environmental
disturbances, improve technological competence, enhance product quality, reduce costs, and establish
sustainable competitive advantages. These requirements have become particularly important in the
automotive sector, where increasingly complex logistics, supply-chain interdependencies, technological
transformation, quality requirements, and market volatility expose firms to multiple and interconnected
risks (Manuj et al., 2024; Nhung, 2024). In this context, production prosperity depends increasingly on the
ability of firms to combine operational efficiency with strategic adaptation, technological development,
and long-term organizational renewal.

Research and development (R&D) can play a central role in this process because it connects
technological knowledge, production capabilities, market requirements, and strategic planning. For
manufacturing firms, R&D activities may facilitate process improvement, product development,
technological upgrading, quality enhancement, cost reduction, and adaptation to emerging technologies.
Evidence concerning competitive advantage in Iranian manufacturing industries indicates that long-term
competitiveness requires the development of capabilities that go beyond temporary cost advantages and
allow firms to sustain their position under changing environmental conditions (Hosseini & Moradi Haghighi,
2023). Similarly, research on production prosperity in Iranian industries has emphasized that
organizational, technological, financial, policy-related, and market factors jointly shape the ability of firms
to improve production performance (Feizpour, 2022). Strategic renewal and strategic orientation are also
associated with organizational adaptation and performance, indicating that firms need to continuously
reconsider their priorities and allocation of resources when competitive conditions change (Ahmed et al.,
2023). In the automotive sector, strategic agility has likewise been linked to sustainable production
prosperity, emphasizing the importance of environmental sensitivity, flexibility, and rapid reconfiguration
of organizational resources (Vishlaghi et al., 2021).

The importance of R&D becomes even more evident when manufacturing firms operate under
conditions of recession, sanctions, supply disruptions, financial constraints, and technological
dependence. Firm-level evidence from Iran suggests that companies differ considerably in their
persistence and adaptive capacity under sanctions, implying that internal organizational capabilities
influence their ability to continue operating under restrictive conditions (Cheratian et al., 2023). Risk
assessment in the Iranian automotive supply chain has also demonstrated that supply-chain risks under
sanctions are interdependent and should not be treated as isolated events (Zarei & Ghasemi, 2025).
International evidence following major supply-chain disruptions similarly shows that recovery depends
on coordinated responses to material shortages, unstable demand, logistical constraints, and capacity
limitations (Paul et al., 2021). Consequently, R&D can perform functions beyond conventional innovation
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by supporting localization, redesign, alternative sourcing, technological substitution, and the development
of more flexible production solutions. Such capabilities are particularly relevant for automotive parts
manufacturers, whose performance is highly dependent on the stability of interconnected supply networks.

The literature on organizational turnaround further indicates that recovery from crisis cannot be
achieved through a single universal strategy. Turnaround processes must be adapted to the severity of
organizational problems, resource availability, market conditions, and organizational capabilities
(Castello-Sirvent & Roger-Monzo, 2022). Evidence concerning small and medium-sized enterprises also
suggests that appropriately designed turnaround strategies can contribute to improved organizational
performance (Hasin et al., 2024), whereas excessive dependence on retrenchment and contraction strategies
may constrain longer-term survival and recovery (Rico et al., 2021). From this perspective, R&D may
provide a pathway through which firms move beyond short-term crisis management toward capability
development, technological renewal, and sustainable growth. Corporate governance is also relevant
because the allocation of organizational resources to uncertain and long-term activities such as R&D
depends on managerial oversight and strategic decision-making structures (Bugeja et al., 2023). At the same
time, governmental support can be particularly important for small and medium-sized enterprises,
although such support is more effective when differentiated according to the specific characteristics and
developmental needs of firms (Norouzi et al., 2024).

Another important dimension concerns interorganizational collaboration. Automotive parts
manufacturers frequently lack the resources necessary to generate all required technologies internally;
therefore, collaboration with universities, research centers, other suppliers, focal manufacturers, and
technology companies may facilitate access to complementary knowledge and capabilities. Evidence from
supply-chain sustainability research indicates that complex manufacturing challenges often require
coordinated strategies among multiple actors rather than isolated organizational interventions (Chowdhury
et al., 2022). Furthermore, increasing attention to environmental, social, and governance performance has
expanded the meaning of sustainable industrial prosperity. Environmental performance across automotive
supply chains has become an important component of strategic assessment (Tawfeeq Saleh Al-Sammarraie
& Fathi, 2025), while recent research emphasizes the integration of environmental, social, and governance
indicators into automotive-sector decision making (Vijaya et al., 2025). The growing importance of quality
and safety likewise requires systematic approaches to identifying and prioritizing influential factors within
automotive manufacturing processes (Xiang, 2025). These developments suggest that future-oriented R&D
should address not only productivity and profitability but also environmental sustainability, product
quality, safety, and emerging technological requirements.

Finally, production prosperity must be connected to market conditions. During recession, firms
need to adapt their marketing strategies to changes in purchasing power, customer priorities, and
competitive pressures (Farahani Azad et al., 2022). R&D activities that are disconnected from actual market
needs may generate technically successful but commercially ineffective outcomes. Accordingly, strategic
choices in automotive parts manufacturing should be based on a simultaneous analysis of internal
resources, external threats and opportunities, technological capacity, and competitive position (Varshavi et
al., 2023). Despite the growing literature on supply-chain resilience, strategic agility, turnaround,
competitive advantage, governmental support, and sustainable production, an integrated model
specifically explaining production prosperity from the perspective of planning and R&D in automotive
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parts manufacturing remains insufficiently developed. Therefore, the present study aimed to design a
model of production prosperity strategies from the perspective of planning and R&D affairs in industrial
enterprises operating in the automotive parts manufacturing sector.

Materials and Methods

This developmental-applied study employed a mixed qualitative and quantitative design within a
pragmatic research paradigm. The qualitative phase was conducted through multiple grounded theory and
integrated theoretical and empirical exploration. The theoretical component consisted of a meta-synthesis
of 88 domestic and international scientific documents published between 2000 and 2024. The empirical
component consisted of semi-structured interviews with 18 academic, industrial, and governmental
experts selected purposefully until theoretical saturation was reached. The expert group comprised six
university scholars with relevant research backgrounds, six senior policymakers and managers from
industrial and governmental institutions, and six senior managers from automotive parts manufacturing
firms. Open and axial coding was used to integrate evidence from the theoretical and empirical phases,
followed by theory enrichment and a focus-group process involving eight experts. Content validity was
evaluated through CVR and CVI indices.

The quantitative phase had two objectives. First, the relationships among the identified strategies
were analyzed through fuzzy cognitive mapping. Pairwise evaluations of the relationships among the 11
organizing dimensions were collected from the 18 experts, converted into fuzzy values, defuzzified, and
analyzed using FCM software. Second, automotive parts manufacturing firms were classified according
to their strategic preferences through K-means clustering. The quantitative population consisted of senior
managers of small, medium, and large automotive parts manufacturing firms located in East Azerbaijan,
West Azerbaijan, Ardabil, Zanjan, Kurdistan, and Hamadan provinces. From an estimated population of
1,436 firms, 440 questionnaires were distributed. A total of 380 questionnaires were returned, of which
20 were excluded because of substantial missing data, leaving 360 valid cases for analysis. Cluster
adequacy was assessed using several internal criteria, including Davies—Bouldin, Dunn, Calinski-
Harabasz, elbow analysis, and dendrogram examination. Analysis of variance was subsequently used to
examine differences among the identified clusters.

Findings

The qualitative analysis initially generated 290 non-redundant open codes from theoretical
exploration and 346 open codes from expert interviews. Through integration, refinement, comparison, and
theory enrichment, these codes were organized into 34 basic themes, 11 organizing themes, and four
overarching themes: collaborative R&D, future-oriented R&D, applied and profitability-oriented R&D,
and targeted R&D. The organizing themes included collaboration with scientific and academic
institutions, promotion of collaboration across supply-chain actors, sustainable collaborative
development, medium-term future-oriented R&D, long-term future-oriented R&D, development of key
technologies, attraction of financial support for profitable R&D, growth and development of R&D,
targeted R&D financing, targeted development of R&D tools, and improvement of planning and
production-planning systems. The minimum CVR was 0.94, the minimum CVI was 0.89, and the overall
model validity index was 0.91, supporting the adequacy of the qualitative model.

Among the overarching categories, applied R&D showed the highest adjusted coefficient of
determination, with a value of 0.976, indicating its central importance within the proposed model. Fuzzy
cognitive map analysis demonstrated that the identified strategies operated as an interconnected system
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rather than as independent dimensions. The initial model contained 11 nodes. After repeated learning
iterations and pruning of weaker relationships, the system approached stability. The final aggregated
model contained three sender nodes, five central nodes, and three receiver nodes. The analysis also
identified several strategic paths with different cumulative weights, confirming the existence of both direct
and indirect relationships among the R&D strategies.

Cluster analysis of the 360 firms produced three distinct strategic profiles. The first cluster
comprised 89 firms and was characterized by a preference for internally oriented financial strategies. The
second cluster consisted of 122 firms and reflected a predominantly market-oriented orientation based on
the exploitation of internal competitive advantages while also displaying relatively strong preferences for
vertical supply-chain relations and external support. The third cluster contained 149 firms and was
characterized by stronger preferences for attracting governmental financial resources and external
institutional support. Analysis of variance showed statistically significant differences among the three
clusters across all examined strategic dimensions. Most dimensions showed significance levels below
0.001, while the EMP dimension was significant at p=0.003. The largest F values were observed for INB
(F=884.402), BOS (F=874.463), and TAFI (F=641.603), demonstrating substantial differentiation in
strategic preferences among the three groups of firms.

Discussion and Conclusion

The findings demonstrate that production prosperity in automotive parts manufacturing is a
multidimensional and systemic phenomenon. Sustainable improvement cannot be generated through
isolated financial, technological, or operational interventions. Instead, firms require a coordinated
combination of collaborative, future-oriented, applied, profitability-oriented, and targeted R&D strategies.
Among these dimensions, the particularly strong position of applied R&D indicates that R&D activities
are most valuable when they generate practical outputs that can be incorporated into production, quality
improvement, key technology development, cost reduction, product development, and market
competitiveness.

The results also show that R&D should not be treated as a peripheral technical department. Its
effectiveness depends on its integration with production planning, financing, human resources, market
analysis, supply-chain relationships, and long-term strategic decision making. Collaborative R&D can
expand access to external knowledge and complementary resources, while future-oriented R&D can
improve preparedness for technological change. Targeted financing and development of R&D
infrastructure can ensure that organizational resources are directed toward projects with greater strategic
and commercial relevance.

The fuzzy cognitive map further demonstrates that production-prosperity strategies form an
interdependent network. This means that improvement in one domain can influence several other
organizational capabilities through direct and indirect pathways. Consequently, managerial interventions
should be designed as coordinated portfolios rather than as separate initiatives. The cluster analysis adds
another important conclusion: automotive parts manufacturers are strategically heterogeneous. Some
firms primarily rely on internal financial restructuring, others emphasize market-oriented competitive
advantages, and others depend more heavily on governmental and external financial support. Therefore,
uniform policies are unlikely to produce equivalent outcomes across all firms.

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

Overall, the proposed model suggests that sustainable production prosperity requires a transition
from short-term, reactive crisis management toward an integrated R&D-based system of capability
development. Automotive parts manufacturers should connect technological development to market
requirements, strengthen collaborative networks, invest selectively in key technologies, improve the
targeting of R&D resources, and reduce excessive dependence on temporary financial support. In this
way, R&D can function not merely as a mechanism for technological improvement but as a strategic
infrastructure for resilience, competitiveness, adaptability, and long-term industrial prosperity.
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