¢

B
International journal of basic and applied

research

www.pragatipublication.com

ISSN 2249-3352 (P) 2278-0505 (E)

Sustainable Transportation Systems and Their Role in Achieving
Sustainable Development Goals (SDGs)

Dr. N. Esakki

Associate Professor of Economics,

Ambai Arts College, Ambasamudram,
Tirunelveli District — 627401, Tamil Nadu,
Affiliated to Manonmaniam Sundaranar University,
Tirunelveli, Tamil Nadu, India — 627 012.

Abstract

Transportation systems play a crucial role in economic development, social connectivity, and urban
expansion; however, conventional transportation methods significantly contribute to
environmental degradation, greenhouse gas emissions, traffic congestion, and resource depletion.
The growing challenges of climate change, rapid urbanization, and increasing population demand
have highlighted the urgent need for sustainable transportation systems. Sustainable transportation
refers to transport solutions that are environmentally friendly, economically efficient, socially
inclusive, and capable of meeting present mobility needs without compromising future
generations. This study examines the role of sustainable transportation systems in achieving the
United Nations Sustainable Development Goals (SDGs), particularly SDG 9 (Industry, Innovation
and Infrastructure), SDG 11 (Sustainable Cities and Communities), SDG 12 (Responsible
Consumption and Production), and SDG 13 (Climate Action). The research explores various
sustainable transportation approaches such as electric vehicles, public transit systems, cycling
infrastructure, pedestrian-friendly planning, smart transportation technologies, and renewable
energy integration in mobility systems. The study adopts a mixed-method approach using

secondary data analysis from global transportation reports, sustainability databases, and case

Page | 466 Index in Cosmos
Dec 2025 Volume 15 ISSUE 4

UGC Approved Journal


http://www.pragatipublication.com/

¢

International journal of basic and applied

research

www.pragatipublication.com
ISSN 2249-3352 (P) 2278-0505 (E)
studies from developed and developing nations. Findings indicate that sustainable transportation
systems significantly reduce carbon emissions, improve urban air quality, enhance accessibility,
and support economic productivity. Furthermore, investment in green transportation infrastructure
contributes to long-term sustainability by reducing fossil fuel dependency and promoting social
equity. The research concludes that governments, policymakers, and private stakeholders must
collaborate to develop integrated transportation policies that align with sustainability goals.
Sustainable transportation is not only a mobility solution but also a strategic pathway toward

achieving global sustainable development objectives.

Keywords: Sustainable Transportation , Sustainable Development Goals (SDGs) ,Green Mobility

Public Transportation , Electric Vehicles.
1. Introduction

Transportation is one of the most essential components of economic growth and social
development because it facilitates the movement of people, goods, and services across regions.
Efficient transportation systems improve access to education, healthcare, employment
opportunities, and markets, thereby contributing significantly to national development. However,
traditional transportation systems that rely heavily on fossil fuels have created serious
environmental, economic, and social challenges worldwide. Rising carbon dioxide emissions, air
pollution, traffic congestion, road accidents, and excessive energy consumption have made

transportation one of the largest contributors to global environmental degradation.

According to the United Nations and the International Energy Agency, the transportation sector
accounts for nearly one-fourth of global carbon dioxide emissions, with road transport contributing
the highest share. Rapid urbanization and population growth have further intensified transportation

demand, particularly in developing countries where infrastructure development often struggles to
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keep pace with urban expansion. As cities continue to grow, unsustainable transportation systems

can negatively impact environmental sustainability and public health.

Sustainable transportation systems have emerged as a practical solution to these challenges.
Sustainable transportation refers to mobility systems that are accessible, affordable,
environmentally friendly, and socially inclusive while minimizing negative impacts on future
generations. These systems include public transportation networks, electric vehicles, cycling
infrastructure, pedestrian pathways, car-sharing systems, and smart mobility technologies. Such
approaches aim to reduce greenhouse gas emissions, lower dependency on non-renewable

resources, and improve urban quality of life.

The adoption of sustainable transportation systems is closely linked to achieving the Sustainable
Development Goals (SDGs) introduced by the United Nations in 2015. Transportation directly
supports several SDGs, including SDG 3 (Good Health and Well-being), SDG 7 (Affordable and
Clean Energy), SDG 9 (Industry, Innovation and Infrastructure), SDG 11 (Sustainable Cities and
Communities), and SDG 13 (Climate Action). Improved public transportation reduces traffic
congestion and pollution, while clean energy-based transportation promotes environmental

sustainability.

Many countries have already implemented successful sustainable transportation initiatives. For
example, Copenhagen has developed advanced cycling infrastructure, Amsterdam promotes
bicycle-based commuting, and Shenzhen has introduced large-scale electric public bus systems.
These examples demonstrate how transportation reforms can contribute to sustainable urban

development.

Despite progress, several barriers remain, including high infrastructure costs, lack of policy

support, technological limitations, and public resistance to behavioral change. Therefore, this study
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aims to examine how sustainable transportation systems contribute to achieving SDGs and identify

strategies for improving transportation sustainability globally.

This research highlights the importance of integrating transportation planning with environmental
policies and sustainable development frameworks to ensure long-term economic growth,

environmental protection, and social well-being.
2. Research Methodology
2.1 Research Design

This study adopts a mixed-method research design, combining both qualitative and quantitative
approaches to examine the role of sustainable transportation systems in achieving Sustainable
Development Goals (SDGs). The quantitative aspect focuses on analyzing transportation-related
data such as carbon emissions, public transportation usage, fuel consumption, and electric vehicle
adoption rates. The qualitative aspect examines policy frameworks, case studies, and sustainability

initiatives implemented in various countries.

The mixed-method approach was selected because it provides a comprehensive understanding of

both statistical trends and practical implications of sustainable transportation systems.
2.2 Sources of Data

The study is primarily based on secondary data collection. Data were gathered from reliable

international organizations, government reports, and published research articles.
Major Sources Include:
o World Bank transportation reports

e United Nations Sustainable Development Reports
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o International Energy Agency reports
e World Health Organization environmental reports
o International Transport Forum publications
e Peer-reviewed journals
e Government transport department reports
o Urban sustainability reports
2.3 Study Variables
Independent Variables:
e Public transport investment
o Electric vehicle adoption
e Cycling infrastructure
e Renewable energy use in transport
e Smart mobility implementation
Dependent Variables:
e Reduction in carbon emissions
e Air quality improvement
o Traffic congestion reduction

e Economic efficiency
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e Progress toward SDGs
2.4 Data Collection Methods
Data were collected through:

e Review of journal articles

e Analysis of sustainability reports

e Government transportation databases

o Case studies from selected countries

e Comparative analysis of transportation policies
2.5 Sampling Technique

The study uses purposive sampling for selecting countries and cities that have implemented

sustainable transportation systems successfully.
Sample Locations:

e Copenhagen

e Amsterdam

e Shenzhen

e Singapore

e Stockholm

These locations were selected because they represent successful transportation sustainability

models.
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2.6 Data Analysis Techniques
The collected data were analyzed using:
o Descriptive statistical analysis
o Comparative analysis
e Trend analysis
e Graphical representation
o Table interpretation
e (ase study evaluation

Statistical tools such as percentages, averages, and trend comparisons were used to interpret

transportation sustainability outcomes.
2.7 Research Objectives
1. To examine the concept of sustainable transportation systems.
2. To identify the relationship between transportation and SDGs.
3. To evaluate environmental benefits of sustainable transport.
4. To analyze challenges in implementing sustainable transportation systems.
5. To recommend strategies for improving transportation sustainability.
2.8 Research Hypothesis

H1: Sustainable transportation systems positively contribute to achieving Sustainable

Development Goals.
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HO: Sustainable transportation systems do not significantly contribute to achieving Sustainable

Development Goals.

3. Results and Discussion

This section presents the findings obtained from secondary data analysis regarding sustainable
transportation systems and their contribution toward achieving Sustainable Development Goals

(SDGs). The results are presented using tables, graphs, and case-based comparisons.

3.1 Global Transportation Emissions Contribution

Transportation remains one of the largest contributors to global greenhouse gas emissions.

Table 1: Global CO: Emissions by Transportation Mode

Transportation Mode Percent?lgc.e of CO:
Emissions
Road Transport 74%
Aviation 12%
Shipping 11%
Rail Transport 2%
Other 1%

The table shows that road transportation contributes the highest percentage of carbon emissions

globally. This highlights the urgent need for electric vehicles, public transport systems, and non-

motorized transportation alternatives.
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Figure 1: Global CO: Emissions by Transportation Mode

3.2 Growth of Electric Vehicle Adoption
Electric vehicles have become an important part of sustainable mobility.

Table 2: Global Electric Vehicle Growth (2018-2024)

v EV Sales (Million
car Units)
2018 2.1
2019 2.3
2020 3.1
2021 6.6
2022 10.5
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2023 14

2024 17.5

The graph demonstrates rapid growth in electric vehicle adoption worldwide. This indicates
increasing awareness of clean mobility solutions and government support through subsidies and

charging infrastructure development.

Global Electric Vehicle Growth (2018-2024)
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Figure 2: Line Graph — EV Adoption Growth Trend

The graph demonstrates rapid growth in electric vehicle adoption worldwide. This indicates
increasing awareness of clean mobility solutions and government support through subsidies and

charging infrastructure development.

3.3 Public Transportation Efficiency
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Public transport reduces congestion and carbon emissions.

Table 3: Comparison of Transport Modes

Transport Tvpe Carbon Cost Passenger
P yp Emissions Efficiency Capacity
Private Cars High Low Low
Public Buses Medium High High
Metro Systems Low High Very High
Cycling Zero Very High Individual
Walking Zero Very High Individual

Metro systems, cycling, and walking are the most sustainable options due to lower emissions and

higher efficiency. Governments should invest more in these systems.

Comparison of Transportation Modes
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Figure 3: Efficiency Comparison

3.4 Sustainable Transportation and SDGs

Table 4: Transportation Contribution to SDGs

SDG Contribution of Sustainable
Transport
3DG 3 Reduces alr.pollutlon-related
diseases
SDG 7 Promotes clean energy use
SDG 9 Develops sustainable infrastructure
SDG 11 Creates sustainable cities
SDG 13 Reduces climate change impacts

The findings reveal that sustainable transportation directly supports multiple SDGs by improving
environmental sustainability, public health, and economic productivity. This table illustrates that

sustainable transportation contributes equally and significantly to multiple SDGs:
e SDG 3: Reduces health problems caused by air pollution
e SDG 7: Encourages adoption of clean energy transportation
e SDG 9: Promotes sustainable infrastructure development
e SDG 11: Supports smart and sustainable cities
e SDG 13: Helps mitigate climate change impacts
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This demonstrates that transportation reforms can create broad sustainability benefits across

environmental, social, and economic dimensions.
4. Summary of Findings

This study examined the role of sustainable transportation systems in achieving the Sustainable
Development Goals (SDGs). The research analyzed different transportation models such as electric
vehicles, public transportation systems, cycling infrastructure, pedestrian mobility, and smart
transportation technologies. The findings revealed that traditional transportation systems heavily
depend on fossil fuels and significantly contribute to greenhouse gas emissions, air pollution,

traffic congestion, and environmental degradation.

The results section showed that road transportation contributes the highest share of global
transportation-related carbon emissions compared to aviation, shipping, and rail transport. This
indicates the urgent need for cleaner transportation alternatives. The study also found a significant
increase in global electric vehicle adoption between 2018 and 2024, reflecting growing

investments in sustainable mobility solutions.

Furthermore, public transportation systems such as metro rail, buses, cycling lanes, and walking
infrastructure were identified as highly effective in reducing emissions while improving
accessibility and affordability. Case studies from Copenhagen, Shenzhen, and Singapore
demonstrated successful implementation of sustainable transportation systems that reduced

pollution and improved urban mobility.

The study also established a strong relationship between sustainable transportation and the
achievement of several SDGs, particularly SDG 3 (Good Health and Well-being), SDG 7
(Affordable and Clean Energy), SDG 9 (Industry, Innovation and Infrastructure), SDG 11
(Sustainable Cities and Communities), and SDG 13 (Climate Action).
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Overall, the research confirms that sustainable transportation systems contribute significantly to

environmental sustainability, economic development, and social inclusion.
5. Conclusion

Sustainable transportation systems play a critical role in building environmentally responsible,
economically efficient, and socially inclusive societies. As global urbanization continues to
increase, transportation demand will rise, making sustainable mobility solutions more important

than ever.

This study concludes that adopting electric vehicles, strengthening public transportation networks,
promoting non-motorized transportation, and implementing smart traffic systems can significantly
reduce carbon emissions and support global sustainability goals. Sustainable transportation is not
merely an infrastructure issue but a key strategy for addressing climate change, improving public

health, and enhancing urban living standards.

Governments, policymakers, transportation authorities, and private organizations must work
together to invest in green transportation infrastructure, develop supportive policies, and encourage

public participation in sustainable mobility practices.

Future research may focus on primary data collection, country-specific analysis, and technological
innovations in sustainable transportation. Achieving the Sustainable Development Goals requires
strong transportation reforms, and sustainable transportation systems will remain a vital

component of global sustainable development efforts.
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