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ABSTRACT: 

Global transport policy and planning now prioritise sustainability above all else. Similar to 

sustainable development, the definition of sustainable transportation is wide, allowing for the 

designation of some   kilometer and policies as “sustainable” even when they follow standard 

operating procedures. Therefore, it is imperative that sustainability concepts be properly 

integrated into and applied to the transportation sector. Frameworks for performance 

measurement provide an efficient means of doing this. Much work has gone into comprehending 

and implementing the idea of sustainable development in the transport sector during the last 20 

years.1. We may get knowledge from a plethora of study and experience in this area. However, 

there hasn’t been much headway in implementing more environmentally friendly modes of 

transportation. Given the rising demand for infrastructure and mobility in many areas, the 

detrimental effects of transport are probably only going to get worse (Dulca 2013; AfDB et al. 

2012). For instance, the expansion in passenger and freight traffic, particularly in emerging 

nations, is predicted to need over 25 million paved road lane  kilometers and 335,000 rail track 

 kilometers worldwide by 2050 (Dulca 2013). To put this into context, the total length of all 

road and railway networks worldwide would have increased by 60% as a result (ibid.). In line 

with these projections, oil consumption is anticipated to rise in 2035, mostly due to demand from 

China and India, while it is likely to decline in the Organisation for Economic Co-operation and 

Development. 
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I. Introduction: 

Research on sustainable transport using the discarded model must take into account the features 

of the transport system that are crucial for charting the how transportation affects the 

environment. In addition, These factors will be included in both models. Limitations and 
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standards for evaluating the transportation framework. To investigate the emissivity of transit by 

road consequently, the use of internal combustion engines. The World Commission on 

Environment and Development at the United Nations endorsed the concept of fostering 

sustainable development in 1987.Nations indicated in a report that was released the upkeep of a 

suitable condition of the Economy is defined by maintaining a high standard of well-being of the 

populace at the time. Reaching this condition of economy is made feasible by the 

implementation of concepts of sustainable development in management. Since transportation is 

one of the sectors of the national economy that has a negative influence on the environment, it 

remains the primary focus of sustainable progress. As a result, this produced transportation as a 

sustainable concept. As stated by the specialists in the European Commission's transport system, 

which satisfies sustainable development that focuses on sustainable transportation. These kinds 

of environmental and social effects are expected to persist as transportation networks grow and 

spread around the world, or in certain situations, like climate change, they may even become a 

more significant factor in the necessity for transportation. To promote sustainable growth. 

Sustainable transport was emphasised at the 2012 Rio+20 summit as being essential to 

sustainable development.(UN 2012), as well as several countries and areas (such the European 

Union3) and international development banks are acting in response to this need the eight 

development banks' "Commitment to Sustainable Transport". Numerous nations are making 

great efforts to address these problems and lessen the damaging effects of transportation on the 

environment. Within this article, the issue is given special consideration. of simulating 

transportation networks using eco-friendly transportation, particularly given the emission and the 

effect on climate change and air pollution. This paper describes and introduces simulation. A 

transport system model and highlights a few of the simulation studies' findings. 

Simulation model of transport system:- 

A sustainable transportation system must be properly designed and organized. This entails 

accomplishing material organization and passenger flows with a specific distribution of 

resources, lowering the barriers to system access for users, while lessening traffic and its 

overwhelming burden on the ecosystem. Study objectives were to attain these goals are 

frequently carried out using instruments that enable transportation system modeling and carrying 

out research on them. The computerized tool is meant to assist with transport system design and 
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construction in terms of amount of contaminants released into the atmosphere (Amount of 

environmental pollution) caused by users is the movement of traffic participants via 

transportation connect. The transportation system's model has been split up into two connected 

models: 

Network model: mapping linear to nodal transport system's infrastructure and providing a 

description consumers' accessibility to several modes and mode of transportation. It is composed 

of: 

 portions of roads, railroads, rivers, and air hallways, etc., 

 Nodes signifying beginnings, ends, or linking components, 

 Nodes that map pertinent network elements (For instance, locations where the 

technological features of infrastructural alterations, locations where cargo When the flow 

of passengers vanish, emerge, or transform, locations where transportation potentially 

alterable),  

 Public transport and communication zones 

 Demand model: It includes geographical data and details the requirements for freight and 

passenger transit in certain demand segments distribution of such demand (discourse 

domains). The network concept incorporates both local and national inland waterways, 

highways, and railroads & air routes (real distance, additional features and metrics pertinent 

to the research objective). Networks for individual transport several transit modalities were 

combined and linked to their corresponding nodes, allowing users to Switch up your 

transportation while you're going or expressing. The parameterization of the transport 

infrastructure model also includes the public transport bus and train lines, as well as the 

relevant timetables. Both locally and across regional boundaries. 

Characterizing the many forms of transport utilised to carry people was another necessary step in 

building a model of sustainable development for the transport system. both travellers and freight. 

In light of that model considers a variety of distinct kinds of vehicles, including cars, trucks, 

buses, vans, and motorcyclist the trains and electric multiple unit outfitted with both diesel and 

electric trains. Furthermore, the model has functionalities. defining the emission patterns of 

certain contaminants, which when paired with a certain stock of automobiles enable the 
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definition of the harmful emissions from various forms of transportation. In the simultaneously, 

including planned modifications change the way that cars are stocked as a result of anticipated 

use, it will be feasible to determine anticipated environmental effects of transportation for many 

situations. 

Advantages of sustainable transport system :- 

Environmental benefit: 

a. Decreased Greenhouse Gas Emissions: Climate change may be mitigated by using sustainable 

transportation options including electric cars, bicycles, and public transportation, which can 

drastically cut carbon emissions. 

b. Better Air Quality: Reducing the number of cars that run on fossil fuels will help cities have 

cleaner air and fewer respiratory ailments. 

c. Preservation of Natural Resources: By lowering the consumption of limited resources like oil, 

sustainable mobility contributes to the preservation of natural ecosystems. 

Reduce congestion: 

a. Improved Traffic Flow: Public transport and cycling can alleviate traffic congestion, leading to 

shorter travel times for all road users. 

b. Lower Stress: Reduced traffic congestion can result in less stressful and more predictable 

commutes for individuals. 

Economically advantages: 

a. Lower Costs: Because sustainable transportation uses less fuel and requires less maintenance, 

it can ultimately be more affordable for both people and society as a whole. 

b. Job Creation: The creation and upkeep of sustainable transportation infrastructure may lead to 

job openings. 

Disadvantages of sustainable transport system:- 
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1. High Capital Expenditure: The cost of developing or modernising sustainable transport 

infrastructure may act as a deterrent to its adoption. 

2. Cultural and Behavioural Challenges: It can be difficult to persuade individuals to switch from 

car-centric lives to sustainable modes of transportation. 

3. Geographic Restrictions: In rural or sparserly inhabited locations, certain sustainable 

transportation choices might not be appropriate or accessible. 

4. Lengthier Travel Times: Compared to private automobiles, sustainable transportation methods 

occasionally may necessitate longer commutes. a. Weather-Dependent: In severe weather, 

walking and cycling might not be feasible. 

5. Integration Challenges: Coordinating many sustainable transport options into a coherent 

system might be difficult. 

6. Ongoing Costs: It can be expensive to maintain environmentally friendly transportation 

infrastructure, such as bike lanes and public transportation. 

7. Safety Concerns: Certain environmentally friendly forms of transportation may give rise to 

worries about personal safety on public transportation or bike accidents. 

All things considered, a sustainable transportation system has many advantages; nevertheless, in 

order to be successfully implemented, the problems that come with it must be resolved, and the 

transition to more socially and ecologically conscious modes of transportation must be properly 

encouraged. 

II. Future scope: 

The model is a tool for analyzing and assessing how planned or current systems operate. The 

features of the system that the model should map are significant from a research perspective. 

Considering the type of work and duties carried out by transport systems must be incorporated 

into model components and attributes like as: 

 databases listing the many kinds of vehicles employed to carry out transportation 

duties,  
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 the organization of transportation linkages between transportation nodes that indicate 

current connections,  

 database containing technical and financial features of transportation vehicles and 

infrastructure that reflects their true and genuine attributes (obtained from current 

databases) 

 duties carried out by the national transportation system that represent the demands 

for passenger and freight transportation 

  organization created with the intention of distributing traffic on the network based 

on the quantity of emissions, the fleet of transportation vehicles, and technological 

state of the infrastructure. 

Research on sustainable transport using the discarded model must take into account the features 

of the transport system that are crucial for charting the transport's environmental impact. In 

addition, These factors will be included in both models. limitations and standards for evaluating 

the transportation framework. 

Certain vehicles vary in terms of engine type and fuel (gasoline, diesel, liquid propane-butane 

LPG, etc.) in addition to their mode, purpose, and capacity. either a hybrid engine or compressed 

natural gas (CNG) and the vehicle's compliance with pollution regulations. Such The latter traits, 

for apparent reasons, are pertinent to the model used in the building of eco-friendly 

transportation method. 

III. Conclusion: 

One of the biggest challenges of the twenty-first century is the concept of sustainable 

transportation because of its growing detrimental effects on the environment, community. 

Technically implemented for years, Legislative and organizational remedies provide a substantial 

reduction in the impact that transportation effects on the environment, yet demand is growing 

quickly. for transit (comparable to GDP growth) and then traffic growth offsets these successes. 

Furthermore, by examining later Standards for EURO, it is evident that technical Potential 

restriction on combustion engines' emissivity is being ever more restricted. Experiments using 

simulations showed that in addition to reducing the percentage of road transport in overall 

volume, An essential concern is selecting the suitable method of transportation and paths of 
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travel. Using the model, one may ascertain possibilities of green transportation. It is able to map 

infrastructure and rolling stock investments and any corresponding laws approaches to the 

advancement of ecologically amiable transit network. For instance, it is conceivable to consider a 

decrease in transportation of high-emission vehicles conveyance, or methods for achieving 

complete internalization of external transportation expenses. 

Reference: 

[1] Systematics, C. Traffic Congestion and Reliability: Trends and Advanced Strategies for 

Congestion Mitigation; Cambridge Systematics Inc.: Cambridge, MA, USA, 2005.  

[2] Litman, T. Congestion Reduction Strategies: Identifying and Evaluating Strategies to 

Reduce Traffic Congestion; Victoria Transport Policy Institute: Victoria, BC, Canada, 2007.  

[3] FHWA. Operations–Reducing Recurring Congestion. Available online: 

https://ops.fhwa.dot.gov/program_ areas/reduce-recur-cong.htm (accessed on 10 December 

2019).  

[4] Falcocchio, J.C.; Levinson, H.S. Managing nonrecurring congestion. In Road Traffic 

Congestion: A Concise Guide; Springer: Berlin/Heidelberg, Germany, 2015; pp. 197–211.  

[5] Ghosh, B. Predicting the Duration and Impact of the Nonrecurring Road Incidents on the 

Transportation Network. Ph.D. Thesis, Nanyang Technological University, Singapore, May 

2019.  

[6] Fonseca, D.J.; Moynihan, G.P.; Fernandes, H. The role of nonrecurring congestion in 

massive hurricane evacuation events. In Recent Hurricane Research—Climate, Dynamics, 

and Societal Impacts; InTech: London, UK, 2011; pp. 441–458.  

[7] Tonne, C.; Beevers, S.; Armstrong, B.; Kelly, F.; Wilkinson, P. Air pollution and mortality 

benefits of the London Congestion Charge: Spatial and socioeconomic inequalities. Occup. 

Environ. Med. 2008, 65, 620–627. [CrossRef]  



68                                                        JNAO Vol. 13, No. 2, (2022) 

http://doi.org/10.36893/JNAO.2022.V13I02.060-069 

[8] Armah, F.A.; Yawson, D.O.; Pappoe, A.A. A systems dynamics approach to explore traffic 

congestion and air pollution link in the city of Accra, Ghana. Sustainability 2010, 2, 252–

265. [CrossRef] Sustainability 2020, 12, 4660 20 of 23  

[9] Wang, J.; Chi, L.; Hu, X.; Zhou, H. Urban traffic congestion pricing model with the 

consideration of carbon emissions cost. Sustainability 2014, 6, 676–691. [CrossRef]  

[10] Liu, Y.; Yan, X.; Wang, Y.; Yang, Z.; Wu, J. Grid mapping for spatial pattern analyses of 

recurrent urban traffic congestion based on taxi GPS sensing data. Sustainability 2017, 9, 

533. [CrossRef]  

[11] Bull, A.; Thomson, I. Urban traffic congestion: Its economic and social causes and 

consequences. Cepal Rev. 2002, 72, 1–12.  

[12] Schrank, D.; Eisele, B.; Lomax, T.; Bak, J. Urban Mobility Scorecard; Transportation 

Research Board: Washingtopn, DC, USA, 2015.  

[13] Dubey, A.; White, J. Dxnat-deep neural networks for explaining nonrecurring traffic 

congestion. arXiv 2018, arXiv:1802.00002.  

[14] Pishue, B. U.S. Traffic Hot Spots: Measuring the Impact of Congestion in the United 

States; National Academies of Sciences, Engineering, and Medicine: Washington, DC, 

USA, 2017.  

[15] Traffic Congestion Cost the U.S. Economy Nearly $87 Billion in 2018. Available online: 

https://www. weforum.org/agenda/2019/03/traffic-congestion-cost-the-us-economy-nearly-

87-billion-in-2018 (accessed on 12 December 2019).  

[16] Harris, N.; Shealy, T.; Klotz, L. Choice architecture as a way to encourage a whole 

systems design perspective for more sustainable infrastructure. Sustainability 2017, 9, 54. 

[CrossRef]  

[17] Little, R.G. Controlling cascading failure: Understanding the vulnerabilities of 

interconnected infrastructures. J. Urban Technol. 2002, 9, 109–123. [CrossRef] 



69                                                        JNAO Vol. 13, No. 2, (2022) 

http://doi.org/10.36893/JNAO.2022.V13I02.060-069 

[18] Afrin, T.; Yodo, N. Resilience-Based Recovery Assessments of Networked Infrastructure 

Systems under Localized Attacks. Infrastructures 2019, 4, 11. [CrossRef]  

[19] Yodo, N.; Wang, P.; Rafi, M. Enabling resilience of complex engineered systems using 

control theory. IEEE Trans. Reliab. 2018, 67, 53–65. [CrossRef]  

[20] Bhandari, A.; Patel, V.; Patel, M.A. Survey on Traffic Congestion Detection and 

Rerouting Strategies. In Proceedings of the 2nd International Conference on Trends in 

Electronics and Informatics (ICOEI), Tirunelveli, India, 11–12 May 2018.  

[21] Li, Z.; Liu, P.; Xu, C.; Duan, H.; Wang, W. Reinforcement learning-based variable speed 

limit control strategy to reduce traffic congestion at freeway recurrent bottlenecks. IEEE 

Trans. Intell. Transp. Syst. 2017, 18, 3204–3217. 

[22] R. Kaushik, S. Soni, A. Swami, C. Arora, N. Kumari and R. Prajapati, "Sustainability of 

Electric Vehicle in India," 2022 International Conference on Inventive Computation 

Technologies (ICICT), Nepal, 2022, pp. 664-667. 


