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The automotive industry is undergoing significant transformations due to rapid technological,
social, economic, and environmental changes, along with their regional implications.
Accordingly, this study aims to identify, prioritize, and analyze the key macro trends affecting
the future of the automotive industry over a ten-year horizon across different geographical
contexts. This applied research follows a descriptive approach and was conducted qualitatively
using the Fuzzy screening method, which serves as a descriptive-survey analytical tool to
address complexities and uncertainties in decision-making processes. The statistical
population consisted of 17 experts in the fields of the automotive industry and foresight studies.
Their opinions served as the primary data for analysis. Data were analyzed using optimistic
and pessimistic fuzzy matrices, and the combined results were used to rank the macro trends
impacting the automotive sector. Through library and documentary research, as well as semi-
structured interviews, six major trends were identified and prioritized based on five criteria
extracted from relevant literature and documents. The results indicate that transformation in
transportation technologies holds the highest priority among the identified trends due to its
direct impact on reducing environmental pollution, enhancing energy efficiency, and
advancing intelligent transportation systems. Social and cultural changes, along with
advancements in manufacturing technologies and materials, ranked second, as they are shaping
new demands for clean and innovative products in various regions. Innovation in business
models ranked third, reflecting the importance of evolving service structures and value chains,
particularly in diverse geographical settings. Finally, economic and commercial developments,
as well as safety and security considerations, were ranked fourth and fifth, respectively. These
findings offer a clear picture of the prioritization of influential macro trends shaping the future
of the automotive industry at the regional level and can serve as a foundation for developing
localized strategies by policymakers and industry stakeholders.
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Extended Abstract

Introduction

The automotive industry, as one of the main
pillars of the global economy, plays a key
role in economic growth, technological
progress, and social transformations. Relying
on scientific and innovative capacities, this
industry has become one of the foundations
of modern life, and its impact on the daily
lives of societies is undeniable. In recent
decades, the acceleration of progress in
transportation technologies, changing
consumption patterns, and changing social
needs have doubled the necessity of foresight
in this field. The emergence of trends such as
electric vehicles, autonomous systems, and
the expansion of intelligent transportation
infrastructure have caused fundamental
changes in the structure, performance, and
value chain of the automotive industry. These
technological developments, in interaction
with social factors such as changing
lifestyles, increasing trends in sustainable
transportation, and  rising  consumer
expectations, have set the future of this
industry on a new path. Despite these
extensive developments, the automotive
industry still faces numerous challenges, the
accurate identification and analysis of which
is essential for making strategic decisions.
One of the main themes is to examine the
impact of global megatrends on the future of
the industry. The evolution of transportation
technologies, including electric and hybrid
vehicles, requires large investments and a
review of the supply chain structure. Also,
social changes, such as the increasing
tendency to use shared transportation
services instead of individual car ownership,
have challenged traditional business models
and raised the need to reinvent them. On the
other  hand, economic and trade
developments, such as changes in global
trade patterns, fluctuations in raw material
prices and supply chain constraints, have
direct impacts on the sustainability and
competitiveness of the automotive industry.
In such circumstances, a forward-looking and
systematic analysis of these trends can chart
the path for the sustainable and flexible
development of the automotive industry in
the coming decades.

Methodology

The present study is an applied-developmental
research with a mixed-methods approach
(qualitative-quantitative) that aims to identify
and prioritize the macro trends governing the
automotive industry. The statistical population
of this research consists of 17 experts from the
automotive  industry, selected  through
purposive sampling. Data collection is
conducted using two methods: a literature
review and semi-structured interviews with
experts. In the literature review section,
scientific sources and existing documents in the
field of the automotive industry are examined,
while in the qualitative section, interviews are
conducted to gather experts' perspectives on the
industry's megatrends. The collected data is
analyzed using Fuzzy analysis through the
Fuzzy screening method to prioritize the trends
based on their impact and significance. The
research sample consists of 17 experts, selected
for their expertise and experience in the
automotive industry.

Results and discussion

Analysis of Key Macro Trends Impacting the
Automotive Industry: A Regional and
Geographical Perspective

The analysis of major macro trends influencing
the automotive industry over the next decade
plays a crucial role in shaping its future
direction. This research, conducted using the
Fuzzy screening method and expert opinions,
identifies and prioritizes key trends. What
distinguishes this analysis is its emphasis on
interpreting global trends within the context of
geographical, climatic, and socio-economic
conditions of different regions—especially
developing countries and areas poised for
industrial transformation.

1.  Transformation in
Technologies (Top Rank):
This trend, encompassing the development of
electric vehicles, autonomous cars, smart
transportation ~ systems, and  advanced
communication technologies, is particularly
impactful in densely populated urban areas with
high levels of pollution (e.g., megacities in Asia
and the Middle East). These regions, facing
environmental crises  and inefficient
infrastructures, require urgent modernization of
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their transportation systems. These technologies
not only reduce energy consumption and air
pollution but also enhance traffic management
and safety. However, high costs and the need for
advanced infrastructure remain major obstacles,
especially in less-developed regions.

2. Socio-Cultural Changes (Tied Second Rank):
In areas with youthful populations and high
urbanization rates, shifts in values and attitudes
toward car ownership, as well as growing
environmental awareness, have increased
demand for electric and shared mobility
solutions. In developing countries—often
experiencing rapid yet uneven economic
growth—this  trend necessitates targeted
governmental policies and cultural awareness
programs. Moreover, the degree to which
governments support green technologies and
environmental regulations can vary
significantly based on regional economic
capacities and public pressure.

3. Advancements in Manufacturing and
Materials (Tied Second Rank):

The use of lightweight and durable materials
and the adoption of technologies like 3D
printing offer great potential in regions with
limited access to global supply chains (e.g.,
landlocked  countries or  those  with
infrastructure deficits). However, this trend
requires significant investment in technical
knowledge and local workforce development to
promote domestic manufacturing and reduce
dependence on imports.

4. Innovation in Business Models (Third Rank):
In large cities with high population density and
limited parking, business models such as car-
sharing, long-term rentals, and mobility-as-a-
service are gaining popularity. In contrast, rural
or low-density areas with underdeveloped
public transport systems require adaptation of
these models to local needs and policy support.
Strengthening partnerships between tech firms
and local actors can facilitate the
implementation of these new models.

5. Economic and Trade Developments (Fourth
Rank):

Volatility in raw material prices, reliance on
global supply chains, and fluctuating trade
policies impact different regions in diverse
ways. For instance, oil-rich countries may be
more sensitive to energy price shifts, while

material-importing nations face production cost
pressures. Emerging markets in Asia, Africa,
and the Middle East offer investment
opportunities due to rising automotive
demand—especially if their industrial and
logistical infrastructure is improved.

6. Safety and Security (Fifth Rank):

Enhancing road safety and developing accident-
prevention technologies are top priorities in
regions with high traffic fatality rates (e.g., parts
of South Asia or Africa). However, deploying
these technologies in areas with weak
infrastructure requires localized solutions,
simplified technology, and technical capacity
building among the workforce.

Overall, the analysis of automotive macro
trends reveals that transformation in
transportation technologies holds the highest
priority due to its broad impact and global
demand. However, future success depends on
adopting a region-specific approach—one that
aligns automakers’ strategies for technological
development, business model innovation, and
responses to  economic, social, and
environmental challenges with the unique
geographical and cultural characteristics of each
region. Only through such alignment can the
automotive industry achieve sustainable,
equitable, and inclusive development.

Conclusion

This research, by identifying and prioritizing
influential macro trends, provides a practical
tool for policymakers, industrial managers, and
investors to develop appropriate strategies for
adapting to future transformations with a better
understanding of emerging trends. Emphasizing
the transformation of transportation
technologies and adaptation to social and
economic changes can ensure the survival and
advancement of the automotive industry in the
coming decades. The findings of this study
indicate that the key macro trends shaping the
future of the automotive industry over the next
decade include the transformation of
transportation technologies, social and cultural
changes, advancements in manufacturing and
materials, innovation in business models,
economic and trade developments, and safety
and security. These macro trends, through their
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complex interactions, will reshape the structure
and performance of this industry in the future.
The final ranking, based on Fuzzy analysis and
expert opinions, highlights the critical
importance  of the transformation in
transportation technologies. Due to its central
role in driving technological innovations,
reducing environmental pollution, and altering
urban mobility patterns, this macro trend
secured the top position. Although the other
trends ranked lower, they play complementary
and synergistic roles.

The analysis of the findings revealed that each
of these macro trends presents both
opportunities and challenges for the automotive
industry. For instance, the transformation of
transportation technologies requires substantial
investments and modifications to existing
infrastructure. Social and cultural changes

impose new demands on the market, pushing
companies toward producing vehicles aligned
with  environmental values. Additionally,
innovation in  business models and
advancements in manufacturing and materials
could lead to structural changes in supply chains
and production processes.
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