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- Foreword- 

most of the people of India. In 2012-2013, the sector contributed about 5.2 

on holding a major share 

of it. Good physical connectivity in urban and rural areas is essential for 

economic growth. Since the early 1990s, India's growing economy has 

witnessed a rise in demand for transport infrastructure and services. Efficient and reliable urban 

transport systems are crucial for India to sustain high economic growth. The significance of 

urban transport in India stems from the role that it plays in reduction of poverty, by improving 

access to labour markets and thus increasing incomes of poorer communities. Services and 

manufacturing industries particularly concentrate around major urban areas, and require 

efficient and reliable urban transport systems to move workers and connect production facilities 

to the logistics chain. 

Renewed efforts of Government of India to deal with all these critical issues is reflected in 

various flagship schemes such as Jawaharlal Nehru National Urban Renewal Mission 

(JNNURM)-2005, National Urban Transport Policy (NUTP)-2006 & 2014, National Road 

Safety Policy-2010, Smart City Mission-2015, National Policy on Transit Oriented 

Development-2017, Metro Rail Policy-2017 etc. and various steps have been taken to address 

these issues. However, the progress in implementation of these schemes in our cities has not 

yet achieved the anticipated outcomes. Change needs to happen before Indian cities double in 

population by 2050 (World Economic Forum, 2016). The present focus is on building roads 

and flyovers to cater to the ever-increasing vehicular traffic of India. What is missing is 

adequate infrastructure for moving people through a sustainable, equitable, and holistic 

approach to transport. This means high-quality, safe, and reliable mass transit in every city.  

The need of the hour is to focus on a balance of Sustainability and rapid infrastructural 

developments through Sustainable Urban Transport Policies in India, especially, low carbon 

non-motorised transport (NMT). To keep India walking, there are needs to oversee an 

incremental and mixed mode approach for a transition into a low carbon pathway. Cities and 

states needs to be pro-active and may consider Comprehensive and Integrated Transport Plan 

for Each City based on several parameters and geographical location.  
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Review of Urban Transport Challenges and Sustainable Urban 
Transport Policies for Jaipur City 

Vajjarapu Harsha1 Pushkar Kumar*2 

 

Abstract: Rapid growth in population and urbanization in India led to increased vehicular 
growth. The consequences are borne in terms of increased congestion, pollution and accidents. 
Although the urban transportation system contributes to the economy, it is also responsible for 
a significant share of Greenhouse gas (GHG) emissions. Climate change is a global threat, and 
due to its significance, most sustainable urban transport policies are designed with the climate 
change problem at its core. Like other countries, India and its cities have increased their efforts 
to reduce the transportation problems such as congestion, pollution and accidents through 
various sustainable transport policies. This study attempts to understand the urban 
transportation challenges Jaipur city faces in India. The national and state-level transport 
policies are highlighted, and the gaps in these policies are also discussed. Further, the 

also 
presented. The study finds that sustainable transport modes such as public transportation and 
non-motorized transport (NMT) are far from satisfactory despite multiple policies. This is 
primarily due to irregular urbanization patterns, the complex institutional framework, and a 
lack of technical expertise in transport policy planning.  

Keywords: Sustainable urban transportation system, sustainable urban transport policies, 
developing economy, Jaipur, India 

 Introduction 

Since the second industrial revolution in the late 19th and early 20th centuries (Britannica, 
2022), the dependency on non-renewable energy sources has increased (Rodrigue, 2020). 

(IEA, 
2021). The reason that fossil fuels are finite resources (Freedman, 2018) and are significant 
sources of pollution (Awodumi & Adewuyi, 2020) realized that their consumption should be 
regulated (Lazarus & van Asselt, 2018). In this line, the Brundtland Commission (1987) 

 development that meets the needs of the present 
(WCED, 

1987). However, carbon emissions kept increasing due to the growing global population and 
increasing energy demand, and India is no exception.  

India is among the fastest-growing developing economies (Sankaran et al., 2020) and 
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is the fourth largest GHG emissions contributor behind China, the United States and European 
Union 28 (WRI, 2017; Crippa et al., 2019; Timperley, 2019). Since economic growth is 
overly dependent on energy consumption, any regulations on carbon emissions will negatively 
affect developing economies (Shahbaz et al., 2013). The growing economy and the increased 
employment opportunities in the urban areas led to people migrating from the rural to urban 
areas. Urbanization is one of the common phenomena observed worldwide, and it is not a new 
concept in India. The Indian urban population increased from 79 million (17.97%) in 1961 to 
377 million (31.16%) in 2011 (Bhagat, 2018). The annual urban population growth between 
1991 and 2001 was 2.75% and was predicted to reduce to 2.23% from 2001 to 2011. However, 
against the predictions, the urban population in India increased by 3.3% from 1991 to 2001 
levels (MoHUA, 2021). Million-plus urban agglomerations have increased from 35 in 2001 to 
53 
(NITI Aayog and BCG, 2018). The increased population migration from rural to urban areas 
pressurizes the urban infrastructure to accommodate the rising population, eventually leading 
to an outward expansion of urban areas and increased travel distances (Brody, 2013). People 
rely on personal vehicles to address their needs since the distance between the farther urban 
areas and the central business district (CBD) has increased due to this sprawl. 

In transportation, sustainability has become one of the major concerns for developing 
and developed economies since 1990 (Haghshenas & Vaziri, 2012; Sultana et al., 2019). 
According to the International Energy Agency - IEA (2021), the transportation sector 
contributes to 23% of global carbon dioxide (CO2) emissions due to its critical role in 

(Stjernborg, 2016; Saleem, 2018). 
development strongly correlates with automobile growth, primarily personal vehicles, thereby 
creating congestion and pollution (Dargay et al., 2007). The Indian transport sector, with a 
share of 13%, stands third after Electricity and Industry sectors (Climate Transparency, 
2019). 
growth. The road transport sector of India is one of the fastest-growing sectors in the economy, 

(Vijayalakshmi & Raj, 
2019). Since India is a developing economy, it heavily relies on the transportation sector for its 
economic growth, which will lead to a significant rise in the vehicle population. Additionally, 
the increasing population and urban sprawl fuelled vehicular growth (Singh et al., 2020), 
making India the sixth-largest vehicle producer (OICA, 2020). Estimates say that by 2030, 

 will reach 10 million (Anyankar, 2017). In contrast, 
transportation infrastructure development is not on par with the travel demand (NITI Aayog 
and BCG, 2018), leading to negative externalities such as congestion, longer travel times and 
a rise in pollution levels. Therefore, there is a great and imminent need for India to leapfrog 
toward sustainable transportation for a better liveable society.  

Cities and towns are considered the engines of economic growth (Hommann & Lall, 
2019; Das, 2020; Rauhut & Humer, 2020) and are also the primary contributors to emissions. 
To reduce its carbon footprint, India and 195 other countries entered the Paris agreement in 
2015, a legally binding international treaty on climate change to contain global warming from 
reaching 1.5 OC from the pre-industrial levels (Jacquet & Jamieson, 2016). In its Intended 
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Nationally Determined Contribution (INDC), India pledged to improve the emissions intensity 
of its GDP by 33 to 35 per cent by 2030 from 2005 levels (Shukla et al., 2017). To reach the 
targets, multiple policies, primarily focused on improving the public transportation system, 
increasing usage of alternate fuels and improving NMT, have been initiated in the 
transportation sector across the million-plus Indian cities to shift to sustainable transportation. 
Despite the efforts, the policy impacts are not felt everywhere, and the situation continues to 
worsen in some Indian cities (Pucher et al., 2004; Tiwari, 2011; Joshi & Joseph, 2015; 
Nguyen & Pojani, 2018).  

The available literature shows that significant efforts have gone into assessing the urban 
transportation challenges and developing sustainable transport policies in India. Singh (2006) 
and Ramachandra (2009) estimated the future mobility scenarios and the corresponding 

nd CO2 emissions. Some studies evaluated the linkages 
between sustainable transport policies, urban transportation, and the environment (Hensher, 
2008; Han et al., 2010; Dhar & Shukla, 2015; Mittal et al., 2016; Ahmad & Chang, 2020; 
Verma et al., 2021). The available literature puts forth that people living in the peripheral 
limits of the city, car ownership, higher income and education levels are the primary reasons 
for congestion and pollution in cities (Wang et al., 2017a; Wang et al., 2017b; Yang et al., 
2017; Shuai et al., 2018; Yang et al., 2019). The transportation system is multidisciplinary 
and assessing the impacts of policies and decision-making on sustainability often becomes 
complex due to many indicators. Composite indices have become increasingly helpful in 
addressing these issues in recent years. Indices such as Composite Sustainability Index (CSI) 
(Verma et al., 2015; Illahi & Mir, 2021) for sustainability, Energy Security and 
Environmental Sustainability Index (ESESI) (Shah et al., 2019) for energy security and 
environmental sustainability, Composite Adaptability Index (Vajjarapu et al., 2020) for 
transport resiliency were developed for transport policies in Indian cities. For Jaipur city, 
studies on public transportation system availability (Gahlot et al., 2013), demand management 
measures for decongestion (Mittal & Biswas, 2019), socio-economic and gender-based 
differences in transport policies (Saigal et al., 2021) and the significance of intelligent 
infrastructure and transportation systems to improve sustainability (Parihar et al., 2022) 
assessed the transportation system in Jaipur. The Rajasthan Pollution Control Board (RSPCB, 
2020) assessed the air quality, estimated the emission inventory, and provided the Source 
Apportionment for Jaipur City. The report highlighted that using advanced technology to 
capture the particulate matter, fuel up-gradation, restrictions on older vehicles, improved public 
transportation system, the introduction of electric vehicles (EVs) and hybrid vehicles, and 
efficient transport planning is crucial to reducing pollution and congestion in Jaipur.  

The literature, however, is short of studies that critically evaluated the impacts of the 
existing national/state transport policies on the urban transportation system. Although (Ahmad 
& Chang, 2020; Verma et al., 2021)  the 
interactions between the urbanization pattern, urban transport problems, urban transportation 
system, and sustainable transport policies are missing. To fill the gap in the existing literature 
and particularly for Jaipur city, this study attempts to review the urban transport challenges 
such as urbanization, mobility, emissions and urban governance faced in Jaipur, an Indian city 
in the state of Rajasthan. The national and state-level transport policies focused on reducing 
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the transportation problems in the city are highlighted, and their impact on the Jaipur 
transportation system is discussed. Further, the critical missing links in the transport policies, 
which, when added, improve the sustainability of the transportation system, are briefly 
discussed. 

 Study area 

 

Fig.  1: Land use map of Jaipur Urban area 

Source: JDA (2011) 

Jaipur (shown in figure 1), also known as the Pink City, is the capital of Rajasthan, the largest 
state in India by area. It is located at  and 
covers an area of 467 sq. km. The Government of India (GOI) has classified the Indian cities 
into three categories (X, Y and Z) to pay House Rent Allowance (HRA) to public servants in 
cities. These X, Y and Z classifications are also known as Tier-1, 2 and 3, respectively 
(Wikipedia, 2022). As per this classification, Jaipur is a tier-2 city. The tier-1 cities are densely 
populated and have higher living expenses than other cities in India. The population density 

Walled City 

(CBD) 

INDIA 
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and the living expenses reduce for tier 2 and tier 3 (Sinha, 2021). The Jaipur old city, also 
-planned cities in India and a United Nations 

Educational, Scientific and Cultural Organization (UNESCO) Heritage site (Saigal et al., 
2021). Although the city has sprawled outward substantially, the walled city still serves as the 
Central Business District (CBD) and is the most congested place. The city has topographical 
barriers, i.e., mountains and hills to the north, north-eastern and eastern sides, due to which the 
city expanded towards the west, south and south-west directions (Gupta, 2011). It ranks 10th 
among the 53 million-plus cities in India, with a population of 3.07 million according to the 
2011 census (MoHUA, 2022). The male and female populations are 1.6 and 1.4 million, 
respectively (Singh, 2019). The Jaipur Development Authority (JDA) is the nodal agency 
responsible for all the planning and development activities within the city area.  

 Urban transportation Challenges in Jaipur 

 Urbanization 

The economic development of a place and the population growth are positively correlated to 
its level of urbanization (Sankhala & Singh, 2014; Nguyen, 2018). In the last few years, the 
economy of Jaipur has seen decent growth. The Gross District Domestic Product (GDDP) of 
Jaipur at constant (2011-12) prices has increased from US $ 75245 in 2011- 2012 to US $ 
108,613 in 2020-2021, which is a 44% growth. For the same years, the per capita GDDP 
increased from US $ 1126 to US $ 1425, a 27% growth (Directorate of Economics and 
Statistics, Rajasthan  DESR, 2021). People migrated to the city given the diverse economic 
profile, increasing economy and rising employment opportunities. This led to massive 
population growth in Jaipur over the past years. The population trend of Jaipur is presented in 
figure 2.  

 

Fig.  2: Jaipur Urban Population growth from 1951 to 2021 

Source: World Population Review, 2022 
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The Jaipur urban area population has risen from 0.31 million in 1951 to 4.01 million in 
2021 (World Population Review, 2022), and in the last decade alone, a 30% rise in the 
population has been observed. The population of Jaipur is expected to reach 6.49 million by 
2025, with an annual growth rate of 5.3 per cent (JDA, 2011).  

Consequently, to accommodate the increasing population, Jaipur city sprawled 
outwards. As mentioned in section 3, due to the geographical barrier on the north, east and 
north-eastern sides, Jaipur spiralled in south, west and southwestern direction along major 
corridors and plains (Gupta, 2011). The urbanization pattern of Jaipur from 1973 to 2011 is 
shown in figure 3. 

 

Fig.  3: Jaipur city urban sprawl from 1973 to 2011 

Source: Singh et al. (2014) 

This urban sprawl has increased built-up area while reducing the cropland, grassland, 
and wasteland areas. Singh et al. (2014) estimated that between 1973 and 2011, 
built-up area has increased by over 1000%, with a majority of urbanization taking place 
between 1973 and 2011, causing significant environmental damage.  
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 Mobility and Emissions 

The per capita income levels in Jaipur are relatively higher than in many cities in India, making 
the private vehicle a common household item (UNESCAP, 2019). The growing population 
and income levels have resulted in vehicular growth. Figure 5 is a double axes plot representing 
the total motor vehicles registered on the left axis and the percentage share of non-transport 
vehicles registered in the million-plus cities in India on the right axis.  

 

Fig.  4: Total registered motor vehicles in Million Plus cities in India as of March 2019 

Source: Ministry of Road Transport and Highways (MoRTH), 2019 

Although Jaipur is a Tier-2 city in India, the total motor vehicles registered in Jaipur 
are on par with some Tier-1 cities such as Mumbai and Hyderabad, as shown in figure 5. With 
2.98 million, Jaipur ranks 8th among the top ten million-plus cities for the total motor vehicles 
registered as of 2019, out of which 91% are non-transport (shown in figure 5), i.e., vehicles 
used for personal usage (MoRTH, 2019). Amongst the registered personal vehicles, 87% of 
the vehicles are two-wheelers (73%) and cars (14%) (Rajasthan Transport Department, 
2019). Considering 1.29 million registered motor vehicles in 2008, the vehicular population 
has seen a 230% rise between 2008 and 2019, and the growth rate of cars is more than two-
wheelers (UNESCAP, 2019). Additionally, the percentage share of personal vehicles 
registered is higher than in Bengaluru and Greater Mumbai, signifying that there will be higher 
personal vehicular growth as the economy grows for Jaipur. Consequently, it is observed that 
the percentage share of trips made using personalized transport such as two-wheeler and car 
are higher than the mass transportation systems such as bus and metro, as seen from figure 5 
on the mode share of Jaipur city.  
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Fig.  5:  Vehicle modal share in Jaipur in 2018 

Source: Comprehensive Mobility Plan  Jaipur, 2018 

The public transportation planning in Jaipur is still at an early stage as compared to 
some major cities in India, still has one of the highest network coverage areas in India. As of 
2019, the bus transportation network covers an area of 262 sq.km catering to 1.65 million 
inhabitants (54% of population) and metro covered an area of 16.5 sq.km catering to 7% of the 
overall population (UNESCAP, 2019). The bus transportation management is shared between 
the government and private operators. There are 273 public buses and 55 minibuses by private 
operators, carrying about 0.1 million passengers per day in Jaipur city (Jaipur City Transport 
Services Limited  JCTSL, 2022). Though the public transportation network coverage was 
good with 61%, they could not attract the ridership. The total number of commuters using 
public transport (bus, minibus, and metro) is 0.62 million, NMT users are 0.71 million, and 
personal vehicles are 1.92 million (UNESCAP, 2019). This shows that the personalized vehicle 
trips are more than the combined trips of public transport and NMT leading to an unsustainable 
transportation system in Jaipur. This increased vehicular growth has put pressure on the road 
infrastructure. For 2019, the total number of motor vehicles per kilometer of road length in 
Jaipur is estimated to be 1192 vehicles/km, higher than some big metropolitan cities such as 
Bengaluru (794 vehicles/km) and Delhi (501 vehicles/km). Besides vehicular growth, 
inadequate and encroached pedestrian infrastructure and free on-street parking are primary 
reasons for high congestion in the city. Over 62 per cent of the city roads are used for authorized 
and unauthorized parking, the highest of any Indian city (Gupta, 2020), reducing the available 
space for vehicle movement. This led to slow peak hour speeds of 10 kmph in the city centre 
(UNESCAP, 2019). A study by Akbar et al. (2018) estimated the congestion index across 
major cities in India. The study presented that Jaipur, with a congestion index of 0.19, is the 
eighth-most congested city in India, and Bengaluru is the most congested, with a congestion 
index of 0.33.  

16.06%

6.01%

18.49%

18.71%

31.70%

8.61%

0.42%

Walk

Cycle

Bus & Minibus

Car & Taxi

Two Wheeler

Auto Rickshaw

Metro

0% 5% 10% 15% 20% 25% 30% 35%

Modal Share of Trips in Jaipur- 2018



 

9 
 

The rapid urbanization and increased vehicular growth also resulted in Jaipur having 
one of the most dangerous roads in Indian cities. In 2019, among the Indian cities, Jaipur ranked 
second after Delhi for deaths due to accidents. Out of 4271 accidents in Jaipur in 2019, 1283 
deaths were reported, and accidental deaths due to two-wheelers and cars are higher than in 
other modes of transport (MoRTH, 2019). The growing concern is that the accidental deaths 
in 2019 are 85% higher than in 2018 (MoRTH, 2019).  

Studies have shown that vehicular growth is critical for growing emissions in Jaipur 
(Urban emissions info, 2015; Sharma, 2020). When writing this article, the PM2.5 Air Quality 
Index (AQI) in Jaipur is 150µg/m3 (AQI, 2022), whereas the safe limit is 60µg/m3 (CPCB, 
2015). A study by Urban emissions info (2015) on estimating emissions for Jaipur estimated 
the PM2.5, PM10 and CO2 emissions as 17200 Tonnes/year, 34800 Tonnes/year and 3.79 million 
Tonnes/year. It was observed that the transport sector contributes more than other sectors 
toward PM2.5 and CO2 emissions in Jaipur, as seen in figure 6. 

 

Fig.  6: Sector-wise emissions contribution in Jaipur  2015 

Source: Urban emissions info, 2015 

 Urban Transport Governance 

Cities are considered the engines of economic growth, and effective urban governance plays a 
crucial role in effective city management (Sheik, 2018). Urban transport governance is a 
hierarchical arrangement of multiple agencies that influence the quality and quantity of the 
transportation infrastructure and its service (Chakwizira & Mashiri, 2009). It is critical to 
attaining sustainable urban transport in a city. Since multiple agencies work on urban transport 
policy implementation, coordination among these agencies is always challenging 
(Brinkerhoff, 1996). 
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The urban transport governance in Jaipur involves various agencies and authorities 
across the centre, state and city levels to oversee the planning, implementation, infrastructure 
development etc. Figure 7 shows the compilation of the state and city level agencies and their 
functions mandated to them. 

 

Fig.  7: State/City level agencies and their functions 

Source: CUTS, 2020 

The major agencies related to urban planning in Jaipur are JDA, JMRCL, JCTSL, 
RSPCB and RSRTC, Transport department and City traffic police. Although JDA is 
responsible for mobility planning in Jaipur, it only acts as an advisory body and does not hold 
any rights or resources to implement mobility plans (CUTS, 2020). A Unified Metropolitan 
Transport Authority (UMTA) has been set up in Jaipur based on the NUTP guidelines on 
having a nodal agency oversee mobility. However, this was just restricted to papers, and no 
developments were ever seen despite the growing mobility concerns (Mishra, 2018). 
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 Sustainable Urban Transport Policies 

The urban transportation system is a complex interplay of multiple factors. Therefore, it 
requires multiple policies to address the urban transport problems holistically. Most of the 
urban transport policies implemented in Jaipur are national-level transport-related policies. 
However, Jaipur has one state-specific policy that significantly impacts urban mobility. A 
compilation of Central and State level policies/initiatives implemented in Jaipur is presented 
in table 1.  

Table 1. Policies/Initiatives on urban transport in Jaipur 

Initiatives 
Year 

(Implemented 
& Amended) 

Purpose 

National Policies 

The Air (Prevention and Control of 
Pollution) Act 

1981 Control air pollution 

The Motor Vehicles Act 1988 licensing vehicles and penalties for violations 

Jawaharlal Nehru National Urban 
Renewal Mission (JNNURM) 

2005 
Integrating land use and transport planning, 

Preparing comprehensive mobility plans 

National Urban Transport Policy 
(NUTP) 

2006, 2014 
provide safe, affordable, quick, comfortable, 

and sustainable access to all the facilities 

National Action Plan on Climate 
Change 

2009 
Focus on Climate Change, National Mission on 

Sustainable Habitat (modal shift) 

National Road Safety Policy 2010 Improve safety of road infrastructure 

National Electric Mobility Mission 
Plan (NEMMP) 

2013 Focus on Electric Vehicles (EVs) 

Smart Cities Mission 2015 
Providing for efficient urban mobility, smart 

public transport, and sustainable environment. 

Green Urban Mobility Scheme 2017 
promotes hybrid/electric vehicles and alternate 
fuels for public transport, resulting in a drastic 

reduction in emissions, NMT infrastructure 

National Policy on Transit Oriented 
Development 

2017 
Integrate land use with the metro rail and other 

mass transit systems 

Metro Rail Policy  2017 
 high-quality public transportation system to 
cater to the rapidly growing urban population 

National Policy on Biofuels 2018 
Blend 20% ethanol in petrol and 5% biofuel in 

diesel by 2030  
Motor Vehicles Act (Amendment 

Bill) 
2019 updated version of the Motor Vehicle Act, 1988 

State Policies 

Rajasthan Bike Taxi policy 2017 Two-wheelers can be used as taxi service 

Source: Verma et al. (2021) 



 

12 
 

As seen in table 1, the policies cover various aspects such as vehicular growth, public 
transport and NMT improvement, EVs, improving emissions standards through biofuel 
blending and reducing accidents. The national-level policies shown in table 1 are implemented 
throughout major cities in India, including Jaipur. The Rajasthan Bike Taxi Policy is a state-
specific policy that is legal in Rajasthan and illegal in some states in India (Thakur et al., 
2020). Despite covering various aspects and carefully drafting the urban transport policies, the 
congestion levels and emissions in the city were still found to be increasing, as discussed in 
section 3.2. This is due to shortcomings at various levels of policy implementation (Verma et 
al., 2020). For example, the penalties proposed in the motor vehicle act do little impact the 
traffic violators due to increased income levels. In addition, the weak enforcement allows road 
users to violate the rules.  

In 2005, the GOI identified transportation as one of the essential components of 
sustainable urban planning. Attention was paid to sustainable urban transport through the 
Jawaharlal Nehru Urban Renewal Mission (JNNURM) in 2005 and the National Urban 
Transport Policy (NUTP) in 2006, which were formed under the Ministry of Urban 
Development (MoUD). 
(UNESCAP, 2019), which aims to provide safe, affordable, quick, comfortable, and 
sustainable access to all the facilities. Under this policy, the local urban bodies prepare 
Comprehensive Development Plans (CDPs) and Comprehensive Mobility Plans (CMPs), 
which serve as the guiding notes for future urban transport planning. Over time, the 
significance of the transportation sector in climate change has been recognized. India being 
one of the leading GHG emitters, the transport policies focused on improving sustainable 
transportation systems by encouraging mass transportation modes, NMT and biofuel blending 
into conventional fuels.  

 Discussion 

The rapid urbanization and rising income levels of Jaipur led to significant vehicular growth in 
the past few years. The peak hour motorized trips in the city were 3.3 million in 2017, and it is 
expected to increase to 6.34 million by 2031 (CMP, 2018). Also, due to its diversified industry 
sector, Jaipur was chosen to be the second-best destination for future investors in India (Cyrill, 
2016). Currently, Jaipur is one of the most congested cities in India, and much of the city
densest roads run on Level of Service (LOS) F during peak hours (CMP, 2018). As discussed 
in section 3.1, the city is growing between the south and west directions, whereas the economic 
activity is concentrated towards the north inside the walled city, resulting in increased trip 
lengths (Sachdeva, 2020). Further, the sustainable development goal target 11.2 advocates for 
accessibility of public transportation to all sections of the community (UN-DESA, 2015). The 
low-income groups primarily depend on public transportation, but as the city grows, the low-

(Pereira et al., 2019; Dixit 
& Sivakumar, 2020; Verma et al., 2021). Due to inefficient public transportation, the reliance 
on personal vehicles has increased, as shown in figure 4. This forced dependency on personal 
vehicles leads to an additional burden on the low-income groups who cannot afford personal 
transport (Mahadevia, 2017). However, the public transport policies in India thus far did not 
account for these inequalities (Verma et al., 2021). Since Jaipur is still to improve its public 
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transportation system substantially, considering these challenges and designing a fast, efficient, 
and reliable public transportation system is critical for its sustainability and liveability. 

Despite deteriorating urban transportation conditions, instead of adding more buses to 
the fleet to cater to the increasing demand, JCTSL reduced its fleet size significantly due to the 
age of buses. The rate at which the buses were phasing out was higher than the new buses added 
to the fleet. In one year, the public buses operating in Jaipur reduced from 508 in 2017 to 293 
in 2018 (Gupta, 2020), and currently, there are 273 buses in 2022. On the other hand, the 
private bus operators are overcrowding their buses and travel at faster speeds (UNESCAP, 
2019) through narrow roads putting the commuter  lives in danger. In an effort to reduce the 
traffic vows in Jaipur, metro services and bus rapid transit (BRT) were introduced to the city, 
but in vain. The initial BRT master plan aimed to create a BRT network of 138 km to be 
completed in 3 phases (Tiwari & Jain, 2010), discontinued after the construction of 15 km. 
One of the essential requirements for a successful BRT is to adopt holistic planning for a high-
capacity BRT corridor. This includes having a dedicated right of way, connectivity through 
high-density areas, multimodal interchange hubs and the terminals being provided with proper 
bicycle parking areas and NMT lanes (C40, 2016). In contrast, the narrows Jaipur roads did 
not account for sufficient right of way for a BRT, and the government did not plan for an 
elevated BRT system (Traffic Infratech, 2011). Additionally, the footpaths are encroached by 
hawkers forcing the pedestrians to walk on roads and making it risky to walk or cycle to 
bus/metro stops (UNESCAP, 2019). These constraints in accessing public transportation 
systems in Jaipur are forcing people to resort or personal vehicles. Therefore, for the BRT to 
succeed in Jaipur, elevated BRT connecting the high-density areas and providing multimodal 
interchange hubs is critical.  

Like BRT, Jaipur metro services have also failed to attract more ridership. For almost 
22 months since the metro phase 1A project (first metro line) was completed, the loopholes in 
planning led to the metro accounting for only 19% of the total projected ridership incurring 
huge losses (CAG, 2018). The primary reasons for the low ridership were that the stations and 
route alignment are designed through low-density areas, and metro stations are not connected 
with good feeder services (Parihar & Kumar, 2020). Since BRT and Metro cannot provide 
service to every corner of the city, a hierarchy of transportation services may be established to 
provide seamless connectivity from the start to the endpoint. For instance, the metro stations 
can be designed as interchange hubs where people can shift to other transport modes such as 
city buses, BRT or NMT (C40, 2016). Further, city buses cannot serve on narrow roads 
(Tabassum, 2017). Therefore, feeder services such as auto-rickshaws or tuk-tuk services can 
be utilized to provide further accessibility. 
government implemented the bike taxi policy in 2017 for last-mile connectivity. However, this 
has resulted in a drastic rise in two-wheelers in Jaipur, raising concerns over road safety, 
congestion, and air quality degradation (Thakur et al., 2020). Consequentially, although the 
National Road Safety policy intends to reduce accidents, the accidents are on the rise in Jaipur, 
and the majority are by two-wheelers, as discussed in section 3.2. Despite multiple national 
policies (see table 1) focusing on improving the public transport system, unless the holistic 
approach is not adopted, the public transportation system in Jaipur cannot become successful.  
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Some of the mobility issues in Jaipur may be attributed to the enormous knowledge gap 
on urban transportation in Jaipur. Urban transport planning requires expertise in economics, 
transportation, urban planning, etc. Therefore, it is critical to use experts who clearly 
understand the cause-effect relationship of various sustainable transport policies (Tennøy et 
al., 2016). For instance, the LUBs in cities such as Delhi, Mumbai, Bengaluru, and Chennai 
collaborate with local institutions to address many transportation problems and have been 
successful. Since Jaipur is a growing city, it is critical to have a solid knowledge base on the 
urban transport challenges, travel demand modelling techniques and solutions. However, a 
minimal number of studies discuss these aspects. Even the CMP, an essential component of 
NUTP, fails to evaluate a comprehensive set of sustainable transport policy bundles to achieve 
desired targets on emissions and congestion (Verma et al., 2021). Currently, the complete 
CMP report available for Jaipur is from 2011. The revised CMP project was initiated in 2018 
and is still not approved by the government (DNA, 2018), leaving the city transportation system 
directionless. Additionally, the policies presented in table 1 do not account for resiliency in 
urban transport policies (Vajjarapu et al., 2020). The climate change impacts such as urban 
flooding directly impact the transportation system through increased vehicle kilometres, longer 
travel times, and increased congestion due to slow speeds (Vajjarapu et al., 2020; Harsha & 
Verma, 2022), making cities a problematic place to live. Incorporating climate change 
adaptation strategies into the urban transport policy framework will improve t
resiliency and liveability.  

Post the Paris agreement in 2015, India accelerated its efforts to keep its emissions 
under control. Besides improving public transportation, the national and state government 
policies also focused on improving emissions standards through biofuel blending, usage of 
renewable energy sources and usage of EVs, and Rajasthan is the first state to adopt the 
National Biofuel policy in India (India Today, 2018). Although this policy failed to reach the 
desired targets once after its first implementation, the policy targets were revised in 2018 and 
reimplemented. However, the estimates show that the sugarcane production between 2019 and 
2025 required for biofuels falls short by 86% (Wire, 2020), making it difficult to achieve the 
desired targets. Although biofuels help reduce the direct GHG emissions from transport, there 
is a risk for emissions from indirect land-use change (LUC), change in food prices and land 
degradation (Trinastic, 2015; DeCicco, 2016; Hanaki & Pereira, 2018; US-EIA, 2020; 
Santos et al., 2021), which requires careful policy drafting for biofuels. Due to these 
constraints for biofuels, it is expected that the share of EVs will rise significantly in the 
automobile industry in the future (Witcover, 2021). However, currently, in India, electricity 
generation is predominantly through fossil fuel burning (74%) (Verma et al., 2021), which 
causes more emissions than reduction (Santos et al., 2021. Additionally, before strongly 
advocating for cleaner fuels, national and state governments should accelerate the provision of 
the infrastructure necessary for cleaner/alternate fuels and shift from non-renewable to 
renewable energy generation sources. Another critical point to understand is that, even if the 
alternative fuels and EVs help reduce the emissions, they will not solve the core transportation 
problems such as congestion, as public transportation does (ITF, 2021). Further, new measures 
such as congesting pricing policy (Cazzola et al., 2021; Verma et al., 2021) can be 
implemented around the walled city where significant economic activity is concentrated to 
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restrict vehicle usage. 
successful combination of push (push from personal transport) and pull (pull towards public 
transport and NMT policies) strategies.  

A robust institutional framework and funding are crucial criteria required for 
successfully implementing sustainable transport projects (Pojani & Stead, 2018). As discussed 
in section 3.3 and figure 7, multiple functions associated with urban transportation overlap 
among various departments at the centre, state and city levels. The disagreements between 
various organizations and lapses in communication have hindered urban transportation projects 
and planning in Jaipur (CUTS, 2020). The lack of technical expertise in funding allocation also 
results in inefficient transport planning (ADB, 2007). The smart cities mission in India is jointly 
monitored by the state/UT and the local urban bodies (LUBs). Under this mission, the LUBs 
utilized only 4% of the funding, showcasing the poor and inefficient institutional capacity and 
funds utilization (Gijre & Gupta, 2020). The funding required for improving sustainable 
transportation should be allocated based on their performance (Mahendra et al., 2013). As 
discussed in the above paragraph, the benefits of improving the public transportation system 
are significant compared to EVs or alternate fuels. Therefore, funding priority should be more 
to improve the public transportation system. Within public transportation, the question arises 
which service requires more funding. Verma et al. (2021) passengers transported 
per crore of investment made per kilometre
project. The study also finds that at grade BRT system gives the best return on investment than 
the metro service. However, lack of funding was one of the reasons for BRT  failure in Jaipur 
(TOI, 2014).  

 Conclusions 

plays a 
significant role in the liveability of cities through congestion and pollution. The ever-growing 
vehicles, congestion and pollution in Jaipur are deteriorating the quality of life. The central and 
state governments have implemented multiple sustainable transport policies to solve these 
issues. These policies aim to improve the public transportation system and NMT, blending 
biofuels into conventional fuels to improve emissions levels and slowly phase out the 
conventional internal combustion engine vehicles with EVs. However, the policies have failed 

  

This study observed a vast knowledge gap regarding the Jaipur transportation system. 
There are limited number of studies that focus on transportation emissions, transportation 
modelling techniques, sustainable transport modes, and policy analysis. The primary source for 
the comprehensive transportation study in Jaipur is the CMP, one of the crucial components of 
NUTP (2006). However, Jaipur has neither updated its CMP since 2011 nor does it provide 
any comprehensive solutions. The impacts of multiple policies bundled together as a package 
and tested on the transportation system are missing in the Jaipur CMP. A similar situation is 
observed in many CMPs across many Indian cities (Verma et al., 2021). Doing so would 
provide the policymakers with a wide variety of transport policies to select, implement and 
reduce the traffic vows of the commuters. Due to its geophysical constraints between the north 
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and east directions, the city expanded in the south and west directions, forming a leapfrog 
urbanization pattern (Jawaid et al., 2017), scattered, discontinuous, and widely separated from 
the city (Sisodia et al., 2015). However, this study showed that the city neither has an excellent 
public transportation system nor a good NMT infrastructure, which could be a potential feeder 
service to the public transportation system. The number of public buses is less than in other 
cities, and the minibuses were found to be unreliable and dangerous. The efforts to create BRT 
and Metro services went in vain due to lapses in the planning. Instead of planning an elevated 
BRT, the government planned for an at grade BRT and the narrow roads in Jaipur did not 
provide sufficient right of way to incorporate BRT into the existing road network. Most of the 
footpaths are occupied by hawkers, forcing pedestrians to dangerous roads with less space due 
to unregulated parking. These issues can be attributed to a lack of technical expertise in the 
planning organizations. The regulatory policy such as congestion pricing could have been a 
potential solution to reduce personal vehicle usage within the walled city, as it is the main 
economic centre with the most congested roads. Instead, the government of Rajasthan 
implemented a bike taxi policy, due to which there have been enormous two-wheeler vehicle 
registrations, further congesting the city.  

Most of the current transport policies have focused on alternate fuels and EVs. 
However, there is a shortage of resources and infrastructure required for this transformation. 
Even if the resources and infrastructure are in place, emissions might reduce but not congestion. 
Therefore, the government must focus on improving sustainable transport modes such as public 
transportation (public buses, BRT and Metro) aided by alternate fuels and EVs. The funding 
required to develop sustainable transportation should be based on their performance. 
Additionally, a solid institutional framework with fewer overlapping functions and strong 
communication is vital for a sustainable transportation system and better liveability in Jaipur. 
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