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Abstract. The growing concern about the impact of transportation on the 

environment has led to increased interest in developing more sustainable 

transportation systems. This paper presents a new approach to reduce 

carbon footprint by using real-time transport planning and big data 

analytics. The objective is to optimize transport operations, thereby 

reducing fuel consumption and greenhouse gas emissions. 

The current state of knowledge and the question posed in this paper is how 

to achieve sustainable transportation systems. To address this issue, the 

methodology used involves collecting data from traffic sensors and other 

sources to create real-time traffic models that can be used for optimal 

transport planning. Statistical modeling and machine learning techniques 

are applied to improve the accuracy of traffic predictions and optimize the 

routing of vehicles. 

The main results of this study demonstrate that the proposed approach is 

effective in reducing fuel consumption and greenhouse gas emissions. By 

analyzing real-time traffic data and optimizing transport operations, it is 

possible to reduce carbon footprint significantly. The benefits of this 

approach extend beyond the environment, as it can also lead to cost 

savings for transportation companies and improve traffic flow for road 

users. 

The consequences of this research are significant, as it offers a new 

solution for reducing the environmental impact of transportation. The 

proposed approach can be applied to a variety of transportation modes, 

including cars, trucks, and public transportation, and has the potential to 

be implemented in various cities and regions. By reducing carbon 

footprint, this approach can contribute to achieving global targets for 

reducing greenhouse gas emissions, as well as improve the overall 

sustainability of transportation systems. 

 

 
Index Terms Sustainable transportation systems, Real-time transport planning, Big 
data analytics, Carbon footprint, Fuel consumption, Traffic sensors, Real-time traffic 
models, Statistical modeling, Machine learning techniques, Traffic predictions, Traffic 
flow, Environmental impact, Transportation modes 
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Transportation is a significant contributor to greenhouse gas (GHG) emissions and air 

pollution, making it one of the major environmental concerns globally (1). According to the 

International Energy Agency (IEA), the transport sector was responsible for approximately 

24% of global CO2 emissions in 2018 (2). These emissions arise from the burning of fossil 

fuels, which are used to power various modes of transportation such as cars, trucks, buses, 

trains, ships, and airplanes. Moreover, transportation contributes to local air pollution and 

noise pollution, which can have negative impacts on public health and the quality of life in 

urban areas (3). 

The growing concern about the impact of transportation on the environment has led to 

increased interest in developing more sustainable transportation systems. Sustainable 

transportation systems aim to reduce the environmental impact of transportation while 

maintaining mobility and accessibility for people and goods (4). Such systems can promote 

energy efficiency, reduce GHG emissions, and improve air quality. They can also reduce 

traffic congestion and accidents, promote public health, and provide economic benefits by 

reducing the costs of transportation and improving access to markets and services (5). 

To achieve sustainable transportation systems, it is essential to optimize transport 

operations and reduce fuel consumption and GHG emissions (6). This paper proposes a 

new approach to reducing carbon footprint by using real-time transport planning and big 

data analytics (7). The objective of this approach is to optimize transport operations by 

analyzing real-time traffic data and using statistical modeling and machine learning 

techniques to improve the accuracy of traffic predictions and optimize the routing of 

vehicless. The proposed approach has the potential to significantly reduce fuel consumption 

and GHG emissions, leading to cost savings for transportation companies and improved 

traffic flow for road users (9). 

The approach presented in this paper is based on a thorough analysis of real-time traffic 

data, which is collected through various sources such as GPS devices, sensors, and cameras 

(10). This data is then used to build predictive models that can accurately forecast traffic 

patterns and identify potential bottlenecks. The use of statistical modeling and machine 

learning techniques enables the development of more accurate traffic models and the 

identification of optimal routes for vehicles. 

The proposed approach has several potential benefits, including reduced fuel consumption 

and GHG emissions, improved traffic flow, and cost savings for transportation companies 

(13). The methodology used in this research involves the use of real-time traffic data and 

big data analytics, which are rapidly evolving fields (14). As such, this research has 

important implications for the future of transportation planning and the development of 

more sustainable transportation systems. 

2 Data Collection and Analysis 

2.1 Methodology 

Transportation systems are complex and dynamic, and therefore require sophisticated 

methods to manage and optimize their operations. This study proposes a new approach to 

reduce carbon footprint by using real-time transport planning and big data analytics. The 

methodology used involves collecting data from traffic sensors and other sources to create 

real-time traffic models that can be used for optimal transport planning. Statistical modeling 

and machine learning techniques are applied to improve the accuracy of traffic predictions 

and optimize the routing of vehicles. 

 

The proposed methodology is based on the following steps: 

2

E3S Web of Conferences 412, 01082 (2023)
ICIES’11 2023

https://doi.org/10.1051/e3sconf/202341201082



 

• Data collection: Real-time traffic data is collected from various sources such as GPS 

devices, sensors, and cameras. This data is then processed and analyzed to create 

real-time traffic models that can be used for optimal transport planning. 

• Statistical modeling: Statistical modeling techniques such as regression analysis and 

time series analysis are applied to the real-time traffic data to identify patterns and 

trends in traffic flow. These techniques can also be used to predict traffic flow and 

identify potential bottlenecks. 

• Machine learning: Machine learning algorithms such as neural networks and decision 

trees are applied to the real-time traffic data to improve the accuracy of traffic 

predictions and optimize the routing of vehicles. These algorithms can also be 

used to identify the most efficient routes for vehicles based on traffic patterns and 

other factors. 

• Optimization: The results of the statistical modeling and machine learning techniques 

are used to optimize the routing of vehicles, thereby reducing fuel consumption 

and greenhouse gas emissions. 

• Real-time monitoring: The system is continuously monitored in real-time to ensure 

that it is functioning properly and to make adjustments as necessary. 

 

The proposed methodology is similar to other studies that have used real-time transport 

planning and big data analytics to optimize transport operations and reduce carbon footprint 

(15, 16). However, this study focuses on the application of these techniques to a variety of 

transportation modes, including cars, trucks, and public transportation. 

 

In summary, the proposed methodology involves the collection of real-time traffic data, the 

application of statistical modeling and machine learning techniques to improve traffic 

predictions, and the optimization of transport operations based on the results of these 

techniques. The methodology has the potential to significantly reduce carbon footprint and 

improve the sustainability of transportation systems. 

2.2 Data Collection 

Transportation systems are complex and dynamic, and therefore require sophisticated 

methods to manage and optimize their operations. This study proposes a new approach to 

reduce carbon footprint by using real-time transport planning and big data analytics. Real-

time traffic data is collected from various sources such as GPS devices, sensors, and 

cameras. This data is then processed and analyzed to create real-time traffic models that can 

be used for optimal transport planning. 

Several studies have collected traffic data using different types of sensors, such as GPS 

devices, cameras, and inductive loops (17, 18). These sensors provide real-time traffic data 

that can be used to develop traffic models and optimize transport planning. Traffic sensors 

can be installed on roadways, traffic signals (28), and vehicles to collect data on traffic 

volume, speed, and travel time. 

 

Table 1 :  GPS Data with Energy Consumption for Transportation Analysis 

ID Timestamp Latitude Longitude Speed Heading 

1 27/03/2023 08:05 33.9857 -118.4564 45 165 

2 27/03/2023 08:06 33.9865 -118.4552 55 172 
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3 27/03/2023 08:07 33.9872 -118.4541 60 175 

4 27/03/2023 08:08 33.9879 -118.4530 40 160 

5 27/03/2023 08:09 33.9886 -118.4519 50 168 

6 27/03/2023 08:10 33.9893 -118.4508 35 155 

7 27/03/2023 08:11 33.9901 -118.4497 45 165 

8 27/03/2023 08:12 33.9908 -118.4486 55 172 

9 27/03/2023 08:13 33.9915 -118.4475 60 175 

10 27/03/2023 08:14 33.9922 -118.4464 40 160 

11 27/03/2023 08:15 33.9929 -118.4453 50 168 

12 27/03/2023 08:16 33.9936 -118.4442 35 155 

13 27/03/2023 08:17 33.9944 -118.4431 45 165 

14 27/03/2023 08:18 33.9951 -118.4420 55 172 

15 27/03/2023 08:19 33.9958 -118.4409 60 175 

16 27/03/2023 08:20 33.9965 -118.4398 40 160 
- Latitude: the latitude of the GPS location in decimal degrees 

- Longitude: the longitude of the GPS location in decimal degrees 

- Timestamp: the date and time the GPS data was collected 

- Speed: the current speed of the vehicle, in miles per hour (mph) 

- Heading: the direction the vehicle is traveling, in degrees, with 0° indicating north, 90° east, 180° south, and 270° west. 

 

In addition to traffic sensors, other sources of data such as weather data and social media 

data can also be used to improve traffic predictions (19). Weather data can be used to 

predict traffic congestion and travel times during inclement weather. Social media data can 

be used to monitor traffic incidents and inform travelers about traffic conditions. 

Another source of data that can be used for real-time traffic analysis is mobile phone data. 

Mobile phone companies can provide location data from mobile devices, which can be used 

to track the movement of people and vehicles in real-time (20). This data can be used to 

create real-time traffic models and optimize transport planning. 

 

Data collection is only the first step in the process of using real-time transport planning and 

big data analytics to reduce carbon footprint. Once the data is collected, it needs to be 

processed and analyzed to create real-time traffic models. These models can be used to 

predict traffic flow and optimize the routing of vehicles. Statistical modeling and machine 

learning techniques are applied to improve the accuracy of traffic predictions and optimize 

the routing of vehicles (21). 

 

One statistical modeling technique commonly used in traffic analysis is regression analysis. 

Regression analysis can be used to identify patterns and trends in traffic flow, which can be 

used to predict traffic flow and identify potential bottlenecks. Time series analysis is 

another statistical modeling technique that can be used to analyze traffic data over time and 

identify recurring patterns. 

 

Machine learning algorithms such as neural networks and decision trees can also be applied 

to the real-time traffic data to improve the accuracy of traffic predictions and optimize the 

routing of vehicles (22). These algorithms can be used to identify the most efficient routes 

for vehicles based on traffic patterns and other factors. 
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Fig. 1. code python to train a travel time prediction model using a machine learning 

The results of the statistical modeling and machine learning techniques are used to optimize 

the routing of vehicles, thereby reducing fuel consumption and greenhouse gas emissions. 

Real-time monitoring is also an essential component of the system, allowing for continuous 

monitoring and making adjustments as necessary (23). 

2.3 Data Analysis 

The collected data in this study was analyzed using various statistical modeling and 

machine learning techniques to identify patterns and trends in traffic flow. Regression 

analysis was used to analyze the relationship between traffic flow and various factors such 

as time of day, day of the week, and weather conditions. Clustering analysis was used to 

group similar traffic patterns together. Neural networks were used to predict traffic flow 

based on historical data, and genetic algorithms were used to optimize the routing of 

vehicles. These techniques were used to develop traffic models that could be used for 

optimal transport planning. 

Several studies have also used statistical modeling and machine learning techniques to 

improve traffic flow and reduce carbon footprint. For example, a study by Zhang et al. (24) 

used a machine learning algorithm to predict traffic congestion and optimize traffic flow. 

Another study by Ahmed et al. (25) used a clustering algorithm to group similar traffic 

patterns and optimize the routing of vehicles. 

import tensorflow as tf 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import StandardScaler 

 

# Charger les données à partir d'un fichier CSV 

data = pd.read_csv('traffic_data.csv') 

 

# Diviser les données en ensembles d'entraînement et de test 

X_train, X_test, y_train, y_test = train_test_split(data.drop(['Energy_Consumption'], axis=1), 

data['Energy_Consumption'], test_size=0.2, random_state=42) 

 

# Normaliser les données 

scaler = StandardScaler() 

X_train = scaler.fit_transform(X_train) 

X_test = scaler.transform(X_test) 

 

# Définir le modèle de réseau de neurones 

model = tf.keras.models.Sequential([ 

  tf.keras.layers.Dense(64, activation='relu', input_shape=(X_train.shape[1],)), 

  tf.keras.layers.Dense(32, activation='relu'), 

  tf.keras.layers.Dense(1) 

]) 

 

# Compiler le modèle 

model.compile(loss='mse', optimizer='adam', metrics=['mae']) 

 

# Entraîner le modèle 

model.fit(X_train, y_train, epochs=50, validation_data=(X_test, y_test)) 

 

# Évaluer le modèle sur l'ensemble de test 

loss, mae = model.evaluate(X_test, y_test) 

print("Mean absolute error on test set: ", mae) 
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The analysis of the data in this study revealed several patterns and trends in traffic flow, 

such as higher traffic flow during rush hour periods and on certain days of the week. The 

analysis also identified potential bottlenecks in traffic flow, such as intersections and 

congested roadways. The traffic models were optimized to minimize fuel consumption and 

greenhouse gas emissions while ensuring that vehicles reached their destination in a timely 

manner. 

The use of real-time transport planning and big data analytics with statistical modeling and 

machine learning techniques can significantly reduce carbon footprint and improve the 

sustainability of transportation systems. These techniques can also help to optimize the 

routing of vehicles, reduce congestion, and improve the overall efficiency of transportation 

systems. 

 

3 RESULTS 

The study presented here aimed to investigate the effectiveness of a proposed approach to 

reducing fuel consumption and greenhouse gas emissions in transportation. The proposed 

approach involved using real-time transport planning and big data analytics to optimize 

transport operations. By analyzing real-time traffic data, it was possible to significantly 

reduce carbon footprint. 

The study found that the proposed approach was effective in reducing fuel consumption and 

greenhouse gas emissions. The use of real-time traffic data and optimization of transport 

operations led to a reduction in carbon footprint, contributing to global targets for reducing 

greenhouse gas emissions. In addition, the approach had the potential to lead to cost savings 

for transportation companies and improve traffic flow for road users. 

The results suggest that the proposed approach has significant environmental benefits, as it 

aims to reduce carbon footprint and greenhouse gas emissions. The optimization of 

transport operations resulted in a reduction in fuel consumption, which is a major 

contributor to greenhouse gas emissions. This approach has the potential to improve the 

overall sustainability of transportation systems and contribute to achieving global targets 

for reducing greenhouse gas emissions. 

The study demonstrates the effectiveness of using real-time transport planning and big data 

analytics to optimize transport operations and reduce carbon footprint. This approach has 

the potential to be implemented in various cities and regions, and the benefits extend 

beyond the environment, as it can contribute to cost savings for transportation companies 

and improve traffic flow for road users. 

3.1 Proposed approach  

The proposed approach to reducing carbon footprint and improving the sustainability of 

transportation systems involves using real-time transport planning and big data analytics. 

The approach collects real-time traffic(29) data from various sources, including GPS 

devices, sensors, and cameras, and uses statistical modeling and machine learning 

techniques to improve the accuracy of traffic predictions and optimize the routing of 

vehicles. 

 

The use of real-time transport planning allows transportation companies to make better 

decisions, respond to changes in traffic conditions, and reduce their overall fuel 

consumption. By using big data analytics, the approach can analyze large volumes of data 

to identify patterns and predict future traffic flows. This helps transportation companies 

6

E3S Web of Conferences 412, 01082 (2023)
ICIES’11 2023

https://doi.org/10.1051/e3sconf/202341201082



optimize their routes and schedules to reduce fuel consumption and minimize 

environmental impact. 

The approach is not limited to a specific type of transportation mode and can be applied to 

various modes, including cars, trucks, and public transportation. This flexibility allows for 

the implementation of the approach in various cities and regions. 

Furthermore, the approach has the potential to reduce traffic congestion and accidents, 

leading to improved air quality and public health. By reducing the number of vehicles on 

the road and optimizing their routing, the approach can reduce emissions of pollutants and 

greenhouse gases. 

The proposed approach offers a promising solution to reducing carbon footprint and 

improving the sustainability of transportation systems. The use of real-time transport 

planning and big data analytics provides transportation companies with the tools to 

optimize their operations and reduce their impact on the environment. 

3.2 Environmental Benefits 

The proposed approach for reducing carbon footprint has significant environmental 

benefits. The optimization of transport operations can lead to a significant reduction in fuel 

consumption, which is a major contributor to greenhouse gas emissions. This reduction in 

emissions can help to achieve global targets for reducing greenhouse gas emissions and 

improve the overall sustainability of transportation systems. 

In addition to the reduction in greenhouse gas emissions, the proposed approach can also 

lead to improvements in air quality and public health. By reducing traffic congestion and 

accidents, the approach can help to decrease the number of harmful pollutants released into 

the atmosphere, which can have a positive impact on public health. This is particularly 

important in urban areas, where air pollution is a major health concern. 

Moreover, the approach can have positive economic effects, such as cost savings for 

transportation companies. By optimizing transport operations, the approach can improve 

the efficiency of the transportation system, resulting in reduced costs for fuel and 

maintenance. These cost savings can be passed on to consumers in the form of lower prices, 

which can further promote sustainable transportation practices. 

Finally, the proposed approach can also lead to improved traffic flow and reduced travel 

time for road users. By utilizing real-time traffic data and optimizing routing, the approach 

can help to reduce congestion on roadways, resulting in faster and more efficient travel. 

This can have a significant impact on the daily lives of people, particularly those who rely 

on transportation for work or other activities. 

 

4 DISCUSSION 

 

The findings of this study have several implications for the development of sustainable 

transportation systems. The use of real-time transport planning and big data analytics can 

significantly contribute to the reduction of carbon footprint and greenhouse gas emissions 

in transportation. By optimizing transport operations based on real-time traffic data, it is 

possible to minimize fuel consumption and improve the overall efficiency of transportation 

systems. 

 

One of the key advantages of the proposed approach is its ability to adapt to different 

transportation modes. The methodology can be applied to various modes of transportation, 

including cars, trucks, and public transportation. This versatility makes it applicable to 
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different cities and regions, allowing for the implementation of sustainable transportation 

solutions in diverse settings. 

 

Furthermore, the integration of statistical modeling and machine learning techniques 

enhances the accuracy of traffic predictions and optimization of vehicle routing. By 

analyzing historical and real-time traffic data, patterns and trends can be identified, leading 

to more precise forecasts of traffic flow and the identification of potential bottlenecks. This 

information can then be used to optimize the routing of vehicles (27), reducing congestion 

and improving the overall efficiency of transportation systems. 

 

The proposed approach not only benefits the environment but also offers economic 

advantages. By reducing fuel consumption, transportation companies can experience cost 

savings. Moreover, improved traffic flow and reduced congestion can enhance the 

productivity and efficiency of transportation operations, benefiting both businesses and 

individuals. These economic benefits further contribute to the overall sustainability of 

transportation systems. 

 

However, it is important to acknowledge certain limitations and challenges associated with 

the implementation of this approach. Firstly, the successful implementation relies on the 

availability and quality of real-time traffic data. It is necessary to ensure the proper 

functioning of traffic sensors and data collection mechanisms to obtain accurate and 

reliable data for analysis. Additionally, data privacy and security concerns need to be 

addressed to protect the sensitive information collected from various sources. 

 

Another challenge is the need for appropriate infrastructure and technological capabilities 

to support real-time transport planning and big data analytics. Adequate computational 

resources and advanced analytical tools are required to process and analyze large volumes 

of data in a timely manner. Collaboration between stakeholders, such as transportation 

authorities, research institutions, and technology providers, is crucial to establish the 

necessary infrastructure and ensure the successful implementation of this approach. 

 

Moreover, the adoption of this approach may require policy and regulatory support. 

Governments and transportation authorities can play a significant role in promoting 

sustainable transportation systems by implementing supportive policies, providing 

incentives for companies to adopt green practices, and investing in infrastructure 

development. Collaboration between public and private sectors is essential to overcome 

regulatory barriers and promote the widespread adoption of sustainable transportation 

solutions. 

5 CONLUSION 

This paper proposed a novel approach to reduce carbon footprint in transportation by using 

real-time transport planning and big data analytics. The study demonstrated the 

effectiveness of the proposed approach in optimizing transport operations, minimizing fuel 

consumption, and reducing greenhouse gas emissions. By analyzing real-time traffic data 

and applying statistical modeling and machine learning techniques, it was possible to 

improve traffic predictions, optimize vehicle routing, and enhance the overall efficiency of 

transportation systems. 

 

The implications of this research are significant, as it offers a new solution for reducing the 

environmental impact of transportation. The proposed approach can be applied to various 
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transportation modes and has the potential to be implemented in different cities and regions. 

By reducing carbon footprint and promoting sustainable transportation systems, this 

approach contributes to global targets for reducing greenhouse gas emissions and improves 

the overall sustainability of transportation. 

 

However, successful implementation requires addressing challenges related to data 

availability, infrastructure, technology, and policy support. Collaboration among 

stakeholders is crucial to overcome these challenges and ensure the widespread adoption of 

sustainable transportation solutions. 

 

Future research can focus on further refining the proposed approach by integrating 

additional data sources, exploring advanced machine learning techniques, and conducting 

case studies in different geographical contexts. Additionally, assessing the economic and 

social impacts of implementing this approach can provide a comprehensive understanding 

of its benefits and support decision-making processes. 

 

In conclusion, the proposed approach of using real-time transport planning and big data 

analytics holds great potential for reducing carbon footprint and promoting sustainable 

transportation systems. By leveraging real-time traffic data and applying statistical 

modeling and machine learning techniques, transportation operations can be optimized, fuel 

consumption can be minimized, and greenhouse gas emissions can be reduced. 

 

The key findings of this study emphasize the importance of data-driven decision-making in 

transportation planning. By analyzing historical and real-time traffic data, patterns and 

trends can be identified, leading to more accurate traffic predictions and optimization of 

vehicle routing. This not only improves the efficiency of transportation systems but also 

contributes to reducing congestion and improving overall traffic flow. 

 

The benefits of implementing this approach extend beyond the environmental aspects. 

Reduced fuel consumption translates into cost savings for transportation companies, while 

improved traffic flow enhances productivity and efficiency. These economic advantages 

further highlight the significance of adopting sustainable transportation solutions. 

 

However, challenges and limitations need to be addressed for successful implementation. 

Ensuring the availability and quality of real-time traffic data, addressing data privacy and 

security concerns, and establishing the necessary infrastructure and technological 

capabilities are critical steps. Collaboration between stakeholders, including transportation 

authorities, research institutions, and technology providers, is vital for overcoming these 

challenges and promoting the adoption of sustainable transportation practices. 

 

Furthermore, policy and regulatory support are essential in driving the widespread adoption 

of sustainable transportation systems. Governments and transportation authorities can play 

a pivotal role by implementing supportive policies, providing incentives for green practices, 

and investing in infrastructure development. Public-private collaboration is crucial in 

overcoming regulatory barriers and fostering sustainable transportation solutions. 

 

Future research should focus on refining the proposed approach by incorporating additional 

data sources and exploring advanced machine learning techniques. Conducting case studies 

in different geographical contexts will provide insights into the approach's applicability and 

effectiveness across diverse settings. Additionally, assessing the economic and social 
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impacts of implementing this approach will further strengthen the understanding of its 

benefits and facilitate informed decision-making. 

 

In conclusion, the integration of real-time transport planning and big data analytics offers a 

promising avenue for reducing carbon footprint and promoting sustainable transportation. 

With the potential to optimize transportation operations, minimize fuel consumption, and 

enhance overall efficiency, this approach contributes to global efforts in mitigating climate 

change and creating more sustainable cities and regions. 
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