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The Baner-Balewadi was a rural area that transformed into a residential suburb and is now metamorphosing into a 
commercial and educational hub of Pune city. This area is now a part of Pune Municipal Corporation and is occupied 
by various schools, universities, and IT companies. The decadal population growth rate of the Baner-Balewadi area 
is 275%; it is much higher than the Pune district’s and city’s growth rate, which makes it a fascinating area for this 
study. A cross-sectional survey was conducted in this area covering three major regions: Balewadi Highstreet, Ba-
ner-Balewadi road, and NICMAR University. The data for 15 parameters were gathered, a total of 38 survey samples 
were collected using stratified random sampling, and land use was mapped to understand the grassroots reality. 
Thereafter, the parameters were analysed using a descriptive statistical technique, and spider mapping was used for 
data presentation. The strengths and challenges regarding infrastructural services, transportation, socio-economic 
factors, environment, and land use were identified. The results show that the waste collection is strong, but there 
are drinking water issues in the area. The recent development is causing stress on the infrastructural services and 
unregulated land-use change leading to environmental degradation. The metro construction is causing a lot of noise 
and air pollution, and people will still prefer buses as a transportation medium in the future because of good connec-
tivity. The study is concluded with area-wise parametric recommendations made after examining the advancement, 
challenges, and gaps identified at the grassroots from both stakeholders’ and experts’ perspectives.
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Introduction
Suburban, rurban, peri-urban, urban sprawl, outskirts, 
countryside, peripheral towns, and many more such 
synonyms describe the area just outside the city, which 

is used majorly as a residential area (Mansour, Alves, 
and Costa, 2023). However, all these areas have similar 
characteristics, but land use varies from region to region. 
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The population density of suburban areas lies between ur-
ban and rural areas. The context of suburban areas differs 
from country to country. There is no definition for subur-
ban (NAAHQ, 2017), and in India, a suburban area signifies 
a low-density area within a metropolitan area that is pri-
marily residential, though it may also include commercial 
and mixed-use spaces. Suburban neighborhoods are the 
impact of urbanisation, where agricultural land is getting 
converted for urban purposes because of the expansion 
of urban areas. The process of high rising is changing not 
only land use patterns but also the very structure of life-
style and affecting the socioeconomic and environmental 
parameters of this area (Gogoi, 2022).

The phenomenon of urban expansion causing sub-
urban development is happening globally (Shryock, 
1957). It started in the 1800s when wealthy entrepre-
neurs started moving out to build large houses (Hall 
and Hay, 1980). The peak of suburban growth can be 
seen in the 1960s in Australia, North America, and 
Western and Northern Europe (Champion, 2001). The 
process was further accelerated with the advance-
ment in communication, transportation, and income. 
In developing countries, urban and rural are becoming 
entangled both physically and functionally. If the trend 
continues, the urban population will rise from 4.4 bil-
lion (56% of the total population) in 2023 to 6.79 billion 
(70% of the world population) in 2050 (The World Bank, 
2023). Most of this rural-to-urban migration is happen-
ing in developing countries, and on average, 5 million 
people per month (developing countries) are shifting 
to cities (UNPF, 2023). In India, suburbanisation is hap-
pening faster than expected, and most development is 
happening beyond the metropolitan area (Vishwanath, 
2013). Though the growth is haphazard and unplanned, 
Gogoi (2022) argues that the rural areas adjacent to 
the metropolitan cities are proliferating, which signi-
fies India’s urbanisation, and it is good for overall eco-
nomic growth (Gogoi, 2022). Urban agglomeration, 
fast-growing peripheral areas, and population concen-
tration along urban corridors are essential to study for 
regional development. Industrial development is prev-
alent in this area due to the availability of land, less 
stringent policies, and access to the labour force, but 
this is having a harmful impact on the environment. In 
India, among others, information technology (IT) clus-
ter development is most prominent in the development 
of suburban areas, especially cities like Bengaluru, 
Pune, Hyderabad, etc.

The suburban areas have become very complex as 
they have both urban and rural characteristics, yet 
they have amazing growth possibilities (Stanilov and 
Scheer, 2004). There is a significant demographic shift 
with a diverse population (Frey, 2021) and there is a 
gap in understanding the economic vibrancy (Flori-
da, 2022). They are becoming more congested, and 
the complexity comes concerning multipurpose use 
(industrial, commercial, residential, etc.), contrasting 
political views (which local body should govern), and it 
is attracting elites, middle-class, and migrant workers 
who want to work both in agriculture and manufac-
turing. These areas are grappling with environmental 
challenges because of unregulated growth and limited 
green spaces (Kahn, 2020); it calls for research on effec-
tive strategies specifically in terms of land-use change 
and pollution (Seto, 2011). The lacunae also lie in the 
transportation sector in terms of equitable access, 
last-mile connectivity, and multimodal options to con-
nect suburban areas to urban centres (Litman, 2024). A 
deeper understanding of urban transformation and de-
velopment patterns is required (Shlomo Angel, 2005) 
to understand the gaps and opportunities in terms of 
infrastructure, transportation, and environment (OECD, 
2019). Significant efforts are required to comprehend 
the socio-economic dynamics, such as employment 
opportunities, community development, etc. (Duranton 
and Puga, 2015). Evidence-based research is required 
to understand the above-mentioned points that bring 
out the stakeholders’ perspective that will help policy-
makers and urban planners (UN-Habitat, 2022). There-
fore, it becomes very important to study the socioeco-
nomic, environmental, and infrastructure interactions 
with humans; and the Baner-Balewadi suburban area 
of Pune was selected for this study to produce the evi-
dence-based research for the mentioned criteria. 

The study analyses the human-environmental inter-
action in the suburban area of Pune city. This study 
aims to comprehensively assess the transformation 
and current status of the Baner-Balewadi area in Pune 
City, which has evolved from a rural setting to a bus-
tling residential suburb and is now transitioning into 
a commercial and educational hub. Specifically, the 
study seeks to examine various aspects such as in-
frastructural services, transportation, socio-economic 
factors, environment, and land use to understand the 
strengths, challenges, and opportunities in the area. 
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Methods
This area is investigated using a survey, and the ques-
tionnaire is broadly classified into land-use, infrastruc-
ture, transportation, socio-economic, and environmen-
tal sectors. It was essential for the study to have an 
adequate representation of the diverse population to 
understand the demographic. Stratified random sam-
pling was used for conducting the survey. The strata 
for surveying were classified based on occupation, 
gender, residential status, users, employees in IT, and 
students in educational institutes. The data for 15 pa-
rameters were gathered, a total of 38 survey samples 
were collected, and land use was mapped to under-
stand the grassroots reality. The 15 parameters are, 
namely, land use, drinking water facility and quality, 
waste collection and disposal, drainage, sewerage, en-
ergy, harvesting techniques, types of vehicles, public 
and private transport, road condition, polluting ele-
ments for air, water, and land, type of population, gen-
der issues, health issues, and other environmental and 
social issues (caste, religion, class, equity, equality), as 
shown in Fig. 1. The data were collected using a Likert 
scale, and land-use mapping was done. Thereafter, the 
parameters were analysed using a descriptive statisti-
cal technique, and spider mapping technique was used 
for data presentation. 

The spider mapping of the parameters is done for ease 
of understanding and comparison of the facilities. A 
spider map is a tool used for comparison to identify the 
gaps and areas needing attention. It is a collaborative 
tool to help decision-makers identify potential areas to 
work on and possible trade-offs. Three points making 
the spider map most valuable are the following: (i) to 
select the right axes, (ii) to provide substantial quanti-
tative data, and (iii) to identify the valuable interactions. 
It is usually used in the field of marketing to analyse 
cost and departmental collaborations and trade-offs. 
However, here it was used to study development pa-
rameters for understanding the gaps and exploring 
the stakeholders’ perspective of the suburban area of 
Pune. It is a graphic organiser that helps organise in-
formation logically, makes it easier to understand, and 
finds gaps and quick solutions. It not only helps identify 
the lacunae but also helps establish the relationships 
and interactions that will help recognise that area to 
be focused upon. Similarly, it can be used for studying 
other areas and comparing the quality of infrastructure 
facilities and services to check the area’s livability, sus-
tainability, and replicability. The scope, gaps, and chal-
lenges pertaining to each sector were identified using 
spider maps, and recommendations were made for the 
betterment and possible implementation. The findings 
and recommendations of the study are area specific. If 

Fig. 1. Observational variables for the study
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implemented, this will also lead to a more successful 
and holistic implementation of the smart city mission.

Site selection: Baner-Balewadi, Pune
The Baner-Balewadi region has evolved from its ru-
ral roots into a bustling residential suburb, and it is 
currently undergoing a transformation into a vibrant 
commercial and educational centre within Pune city. 
This area is now a part of Pune Municipal Corporation 
(PMC) and is occupied by various schools, universi-
ties, and IT companies; the location is presented in Fig. 
2. The history of Baner Balewadi Road can be traced 
back to the early 20th century when it was a small vil-
lage road connecting the neighbouring villages of Ba-
ner and Balewadi. At that time, the road was mainly 
used by farmers and traders to transport their goods 
to and from the nearby markets. In the 1990s, with the 
growth of the IT industry in Pune, many software com-
panies started setting up their offices in the Baner and 
Balewadi areas. This led to an increase in the popula-
tion of the area, which in turn led to the development of 
infrastructure such as roads, colleges, schools, hospi-
tals, and shopping centres. The Pune District has a to-
tal area of 15 643 km2, which is categorised into urban 
area (816 km2) and rural area (14 827 km2) (India Grow-
ing, 2023). The population of the Pune district in the 
year 2011 was 9 429 408 (Census of India, 2011) and 
increased to the estimated population of 10 466 643 
in the year 2023 (India Growing, 2023). The popula-
tion of Pune Municipal Corporation (PMC) in the year 
2011 was 3 124 458 and is estimated to be increased 
to 4 061 000 (Census of India, 2011). As per the Census 

2011, the population of Baner-Balewadi is 31 972 with 
8142 households (Census of India, 2011), estimated 
to increase to approximately 120 000 (Geo IQ, 2023). 
The population comparison can be seen in Fig. 3, while 
Fig. 4 suggests decadal growth rates of Pune District 
(11%), PMC (30%), and Baner-Balewadi area (275%).

Fig. 2. Location of the study area: Baner-Balewadi

Fig. 3. Population of Pune district, PMC, and Baner-Balewadi area 
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Site selection criteria
The area has shown tremendous population and infra-
structural growth in the previous decade. According to 
the Pune Smart City Report, the result of the citizen en-
gagement exercise suggests that there is a high probabil-
ity of selection of the Aundh-Baner-Balewadi (ABB) area 
because people want to live in this area, as presented in 
Fig. 5 (Smart City Mission, 2015). The marked high param-
eters were replicability and ease of implementation of the 
Smart City project. A huge shift and migration are hap-
pening into the suburban areas leading to infrastructural 
development, and as a result of this, there is a massive 
investment in real estate, industries, and the commercial 
sector. This study establishes the human-environment re-
lationship and studies the interactions as to how human 
activities impact the environment and vice-versa. This is 
one of the fastest-growing suburban areas of Pune and, 
therefore, was selected for this study.
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Data collection
A cross-sectional survey was conducted in this area 
covering three major regions, namely NICMAR Univer-
sity, Baner-Balewadi Road, and Balewadi Highstreet, 
along with five traffic junctions, as shown in Fig. 6. This 
study was conducted to understand the growth pattern, 
human-environment interactions, and grassroots real-
ity in the suburb of Pune city. 

Area 1: NICMAR University

NICMAR (National Institute of Construction Manage-
ment and Research) University is a premier educational 

Fig. 5. Selection of Aundh-Baner-Balewadi area for smart city through citizen engagement
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institution in India. It was established in 1982 to pro-
mote excellence in construction management. The 
university offers various postgraduate programmes in 
construction management, project management, real 
estate management, and allied sectors. NICMAR has 
campuses in Pune and Hyderabad.

Area 2: Baner-Balewadi Road

Over the years, Baner-Balewadi Road has become a 
major commercial, institutional, and residential hub, 
with many high-rise buildings, malls, and multiplexes 
coming up along the road. The road has also become 
a vital transportation link, connecting the suburbs of 
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Pune to the city centre. Today, Baner-Balewadi Road is 
a bustling area with a mix of commercial and residen-
tial properties. It is home to many IT companies, edu-
cational institutions, hospitals, and shopping centres, 
making it a sought-after location for both businesses 
and residents alike.

Area 3: Balewadi Highstreet

Balewadi Highstreet is a collaborative development of 
the Panchshil business park. It is owned by the Tremont 
group. Highstreet is one of the perfect examples of 
modern and collaborative workspaces. It has a mod-
ern contemporary design, well-designed recreational 
spaces to easily home another residential or com-
mercial project. The entire street has a well-designed 
space for pedestrians’ footpaths that they can walk 
easily. Balewadi Highstreet is a hub for multiple cafes, 
bars, and restaurants, due to which it has become one 
of Pune’s entertainment and food hubs. In addition to 
all of this, it is also strategically located in the west of 
Pune such that it is connected feasibly to the Hinjewadi 
IT Park, the old Balewadi area where many residential 
projects are present, many schools and colleges are 
also near the Highstreet such as the NICMAR college, 
MIS, etc. from which students generally come to relax 
from their daily college schedule.

Results
There are fifteen parameters that were studied and sur-
veyed to establish the human environment interaction 
in suburban areas. It is very important to understand the 
land use pattern, interaction between various parame-
ters, and transportation system of the selected sites. 
The land use pattern defines the type of activities hap-
pening in the area and their interdependencies, while 
the other parameters explain the quality and availabil-
ity of services in this area. The areas for improvement 
have been identified using the following information, 
and recommendations are made accordingly.

Land use mapping
The first parameter was land use, and the mapping 
was done; the land use map of all three areas can be 
seen in the figures below: (i) NICMAR University (Fig. 7), 
(ii) Baner-Balewadi Road (Fig. 8), and (iii) Balewa-
di Highstreet (Fig. 9). The present land use compris-
es institutional (red), residential (yellow), commercial 

Fig. 7. Land use map of NICMAR University  
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as shown in Fig. 8. Interestingly, there are many big 
upcoming projects, mostly commercial and residen-
tial. Many multinational firms and offices are open-
ing in large commercial complexes, which also pulls 
the workers of these offices to reside in this area. 
The demand for residential spaces in this area is ris-
ing because of the offices and universities, which in 
turn increases the rent of this area. The commercial 
area on this road is mostly small shops catering to 
the population’s basic necessities. Most essentials are 
available within walking distance, like medical stores, 
eateries, grocery stores, utensil shops, small clinics, 
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laundry shops, bike repair shops, and more. This area 
lacks public toilets, bus stops, continuous footpaths, 
and well-designed traffic junctions. This causes lots 
of chaos on the roads, along with metro construction. 
This area has a vast potential for proper urban design, 
walkability, and road safety.

c Balewadi Highstreet land use

The Balewadi Highstreet area is primarily commercial 
and comprises offices, cafes, eateries, restaurants, 
commercial complexes, shopping complexes, and 
more, as shown in Fig. 9. This area caters as a rec-
reational hub for students, employees of offices, and 

other Pune residents. This area has continuous foot-
paths, sufficient parking space, proper right of way, 
and broad roads that bestow a welcoming character. 
There is a metro construction at Balewadi Highstreet 
1, which causes traffic issues, and particulate matter 
(dust problems), destroying the urban design vista 
of this place. Along with the metro, various other big 
commercial projects are upcoming in this area. The 
construction of such projects shows that it is a devel-
oping area which causes the price surge of the proper-
ties and land in this area. It also has a playing ground 
and residential projects, and residents often complain 
about loud noises from the clubs and bars. This is one 
of the most expensive areas to live in the Pune district 
in terms of rent as well as buying a property.

Spider mapping of parameters
The data for given parameters were collected to un-
derstand the relationship and interaction between hu-
mans and the environment. It shows how human ac-
tivities impact the environment and, in turn, how the 
changing environment impacts the population of the 
suburban areas. Spider mapping was done for twelve 
parameters, namely, drinking water facility and quali-
ty, waste collection and disposal, drainage, sewerage, 
energy, harvesting techniques (water and solar), road 
condition, polluting elements for air, water, and land, 
gender issues, health issues, environment (greenery, 
surrounding, social issues like caste, religion, class, 

 

6 
 

 1 
Fig. 7. Land use map of NICMAR University 2 
 3 

(b) Baner-Balewadi Road land use 4 
 5 
The land use around Baner-Balewadi Road is primarily institutional, residential, and commercial areas, as 6 

shown in Fig. 8. Interestingly, there are many big upcoming projects, mostly commercial and residential. Many 7 
multinational firms and offices are opening in large commercial complexes, which also pulls the workers of these 8 
offices to reside in this area. The demand for residential spaces in this area is rising because of the offices and 9 
universities, which in turn increases the rent of this area. The commercial area on this road is mostly small shops 10 
catering to the population’s basic necessities. Most essentials are available within walking distance, like medical 11 
stores, eateries, grocery stores, utensil shops, small clinics, laundry shops, bike repair shops, and more. This area 12 
lacks public toilets, bus stops, continuous footpaths, and well-designed traffic junctions. This causes lots of chaos 13 
on the roads, along with metro construction. This area has a vast potential for proper urban design, walkability, 14 
and road safety. 15 

 16 

 17 
Fig. 8. Land use map of Baner-Balewadi Road 18 
 19 

(c) Balewadi Highstreet land use 20 
 21 

The Balewadi Highstreet area is primarily commercial and comprises offices, cafes, eateries, restaurants, 22 
commercial complexes, shopping complexes, and more, as shown in Fig. 9. This area caters as a recreational hub 23 
for students, employees of offices, and other Pune residents. This area has continuous footpaths, sufficient parking 24 
space, proper right of way, and broad roads that bestow a welcoming character. There is a metro construction at 25 
Balewadi Highstreet 1, which causes traffic issues, and particulate matter (dust problems), destroying the urban 26 
design vista of this place. Along with the metro, various other big commercial projects are upcoming in this area. 27 
The construction of such projects shows that it is a developing area which causes the price surge of the properties 28 
and land in this area. It also has a playing ground and residential projects, and residents often complain about loud 29 
noises from the clubs and bars. This is one of the most expensive areas to live in the Pune district in terms of rent 30 
as well as buying a property. 31 

 32 

Fig. 8. Land use map of Baner-Balewadi Road

Fig. 9. Land use map of Balewadi Highstreet
 

7 

 1 
Fig. 9. Land use map of Balewadi Highstreet 2 

 3 
Spider mapping of parameters 4 

 5 
The data for given parameters were collected to understand the relationship and interaction between humans 6 

and the environment. It shows how human activities impact the environment and, in turn, how the changing 7 
environment impacts the population of the suburban areas. Spider mapping was done for twelve parameters, 8 
namely, drinking water facility and quality, waste collection and disposal, drainage, sewerage, energy, harvesting 9 
techniques (water and solar), road condition, polluting elements for air, water, and land, gender issues, health 10 
issues, environment (greenery, surrounding, social issues like caste, religion, class, equity, equality), and 11 
sustainability (livability and sustainability), as shown in Fig. 10. 12 

 13 

 14 
Fig. 10. Spider mapping of human-environment interactions in the suburban area of Pune 15 
 16 

The survey schedule had closed-ended questions, and data were collected using the Likert scale. The values were 17 
from 1 to 5, depicting the quality of variables from very poor to very good, respectively. Overall, the Baner-18 
Balewadi area falls in the average category in terms of services and infrastructure, except for pollution and 19 
harvesting techniques. There is almost next to no one in the area using rainwater harvesting or solar energy. Due 20 
to various construction activities (metro, real estate, and commercial projects) and private vehicle use, the area 21 
faces air, land, and water pollution. Comparatively, among the chosen regions of Baner-Balewadi, NICMAR 22 
University is performing the best, while the area adjacent to Baner-Balewadi Road ranks low in the parameters. 23 
Table 1 presents each region’s strengths and opportunities (potential parameters that need attention). 24 
 25 
Table 1. Strengths and opportunities in the Baner-Balewadi area 26 

 27 



53Environmental Research, Engineering and Management          2024/80/3

equity, equality), and sustainability (livability and sus-
tainability), as shown in Fig. 10.

of services and infrastructure, except for pollution and 
harvesting techniques. There is almost next to no one 
in the area using rainwater harvesting or solar energy. 
Due to various construction activities (metro, real estate, 
and commercial projects) and private vehicle use, the 
area faces air, land, and water pollution. Comparatively, 
among the chosen regions of Baner-Balewadi, NICMAR 
University is performing the best, while the area adjacent 
to Baner-Balewadi Road ranks low in the parameters. 
Table 1 presents each region’s strengths and opportuni-
ties (potential parameters that need attention).

Roads and intersections
Balewadi Road is a 4-lane collector road connecting the 
Mumbai- Pune bypass to Baner-Balewadi Road. The 
vehicle count was done at five junctions, as marked 
in Figs. 7, 8, and 9. The vehicle count for peak hours 
is given below in Fig. 11. The types of vehicles used 
are presented in Fig. 12; mostly, 2-wheelers (49%) and 
4-wheelers (35%) are used in the Baner-Balewadi sub-
urban area. The majority of people use private vehicles, 
and there is significantly less use of public transport. 
It is seen that the vehicle count in the Baner Balewadi 
suburban area is very high, but none of the intersec-
tions has been designed. This causes various issues 
like traffic congestion, jams, and chaos. The traffic in-
tersection elements are missing, like traffic signals, 
conventional crosswalks, traffic signs, visibility dis-
tance, etc. During the survey, the population pointed 
out that minor accidents occur daily at these intersec-
tions. The metro construction is causing a lot of chaos, 
and when asked if people would use the metro, most 
people said ‘no’. The other major issue is that this area 
does not have universal access as the pathways are 
not continuous. It is very difficult to cross roads for 
pedestrians as vehicles are haphazardly approaching 
from every side. The pedestrian pathways and cycle 
tracks are usually used for parking, most people run 
bikes on them, and waste collection from construction 
sites, households, and commercial activities happens 
on them. Baner-Balewadi Road is perilous for pedes-
trians and cyclists due to various construction activ-
ities, including the metro, lack of proper intersection 
design, and discontinuous and unsafe pathways.

Based on the above analysis of the fifteen parameters, 
the recommendations are made, which are area spe-
cific considering both stakeholders’ and researcher’s 
perspectives.

Fig. 10. Spider mapping of human-environment interactions in the 
suburban area of Pune

The survey schedule had closed-ended questions, and 
data were collected using the Likert scale. The values 
were from 1 to 5, depicting the quality of variables from 
very poor to very good, respectively. Overall, the Ba-
ner-Balewadi area falls in the average category in terms 

Table 1. Strengths and opportunities in the Baner-Balewadi area

S. 
No.

Area Strength Opportunities

1
NICMAR 
University

Waste 
disposal, 
drainage, 
sewerage, 
energy, and 
road conditions

Drinking water quality, 
rainwater harvesting, 
solar energy, gender 
safety, and health safety

2
Baner-
Balewadi 
Road

Drinking water 
and energy

Gender Safety, 
Road conditions, 
traffic junctions, 
rainwater harvesting, 
solar energy, and 
environment

3
Balewadi 
Highstreet

Gender safety, 
road conditions 
and footpaths, 
drainage, and 
energy

Pollution, rainwater 
harvesting, solar 
energy, and health 
safety
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Discussion
The major challenges for suburban areas are demo-
graphic shifts, economic dynamics, environmental 
sustainability, availability of infrastructure, multimod-
al transportation, and policy formulation. The Ba-
ner-Balewadi area is unique and compelling in terms 
of population growth of 275%, which is significant-
ly higher than the Pune City growth rate. The novelty 
of the study is to employ the cross-sectional survey 
technique combined with land-use mapping, statisti-
cal analysis, and spider mapping to identify gaps. The 
integration of methodologies creates a unique way of 
understanding the area’s dynamics in detail. Specifical-
ly, the study seeks to examine various aspects such 
as infrastructural services, transportation, socio-eco-
nomic factors, environment, and land use to under-
stand the strengths, challenges, and opportunities in 
the area. The recommendations are given based on the 
data analysis and areas that need more attention. The 

Fig. 11. Vehicle count per hour in Baner-Balewadi area’s intersections

Fig. 12. Types of vehicles used in the Baner-Balewadi suburban area

 

8 
 

S. 
No
. 

Area Strength Opportunities 

1 NICMAR University Waste disposal, drainage, 
sewerage, energy, and road 

conditions 

Drinking water quality, rainwater harvesting, solar 
energy, gender safety, and health safety 

2 Baner-Balewadi Road Drinking water and energy Gender Safety, Road conditions, traffic junctions, 
rainwater harvesting, solar energy, and environment 

3 Balewadi Highstreet Gender safety, road 
conditions and footpaths, 

drainage, and energy 

Pollution, rainwater harvesting, solar energy, and 
health safety 

 1 
Roads and intersections 2 

 3 
Balewadi Road is a 4-lane collector road connecting the Mumbai- Pune bypass to Baner-Balewadi Road. The 4 

vehicle count was done at five junctions, as marked in Figs. 7, 8, and 9. The vehicle count for peak hours is given 5 
below in Fig. 11. The types of vehicles used are presented in Fig. 12; mostly, 2-wheelers (49%) and 4-wheelers 6 
(35%) are used in the Baner-Balewadi suburban area. The majority of people use private vehicles, and there is 7 
significantly less use of public transport. It is seen that the vehicle count in the Baner Balewadi suburban area is 8 
very high, but none of the intersections has been designed. This causes various issues like traffic congestion, jams, 9 
and chaos. The traffic intersection elements are missing, like traffic signals, conventional crosswalks, traffic signs, 10 
visibility distance, etc. During the survey, the population pointed out that minor accidents occur daily at these 11 
intersections. The metro construction is causing a lot of chaos, and when asked if people would use the metro, 12 
most people said ‘no’. The other major issue is that this area does not have universal access as the pathways are 13 
not continuous. It is very difficult to cross roads for pedestrians as vehicles are haphazardly approaching from 14 
every side. The pedestrian pathways and cycle tracks are usually used for parking, most people run bikes on them, 15 
and waste collection from construction sites, households, and commercial activities happens on them. Baner-16 
Balewadi Road is perilous for pedestrians and cyclists due to various construction activities, including the metro, 17 
lack of proper intersection design, and discontinuous and unsafe pathways. 18 
 19 

 20 
Fig. 11. Vehicle count per hour in Baner-Balewadi area’s intersections 21 
 22 

 23 
Fig. 12. Types of vehicles used in the Baner-Balewadi suburban area 24 
 25 

Based on the above analysis of the fifteen parameters, the recommendations are made, which are area specific 26 
considering both stakeholders’ and researcher’s perspectives. 27 
 28 
Discussion 29 

 30 

3144
2700

3936 3876

2160

0
1000
2000
3000
4000
5000

NICMAR
Intersection

Sai Chowk
Intersection

BB & Highstreet
Intersection

Highstreet 1 & 2
Intersection

Highstreet 2 & Sai
road Intersection

Vehicle Count/ hour

49%

10%

35%

2% 4%

2-wheeler

3-wheeler

4-wheeler

Cycle

Heavy vehicle

 

8 
 

S. 
No
. 

Area Strength Opportunities 

1 NICMAR University Waste disposal, drainage, 
sewerage, energy, and road 

conditions 

Drinking water quality, rainwater harvesting, solar 
energy, gender safety, and health safety 

2 Baner-Balewadi Road Drinking water and energy Gender Safety, Road conditions, traffic junctions, 
rainwater harvesting, solar energy, and environment 

3 Balewadi Highstreet Gender safety, road 
conditions and footpaths, 

drainage, and energy 

Pollution, rainwater harvesting, solar energy, and 
health safety 

 1 
Roads and intersections 2 

 3 
Balewadi Road is a 4-lane collector road connecting the Mumbai- Pune bypass to Baner-Balewadi Road. The 4 

vehicle count was done at five junctions, as marked in Figs. 7, 8, and 9. The vehicle count for peak hours is given 5 
below in Fig. 11. The types of vehicles used are presented in Fig. 12; mostly, 2-wheelers (49%) and 4-wheelers 6 
(35%) are used in the Baner-Balewadi suburban area. The majority of people use private vehicles, and there is 7 
significantly less use of public transport. It is seen that the vehicle count in the Baner Balewadi suburban area is 8 
very high, but none of the intersections has been designed. This causes various issues like traffic congestion, jams, 9 
and chaos. The traffic intersection elements are missing, like traffic signals, conventional crosswalks, traffic signs, 10 
visibility distance, etc. During the survey, the population pointed out that minor accidents occur daily at these 11 
intersections. The metro construction is causing a lot of chaos, and when asked if people would use the metro, 12 
most people said ‘no’. The other major issue is that this area does not have universal access as the pathways are 13 
not continuous. It is very difficult to cross roads for pedestrians as vehicles are haphazardly approaching from 14 
every side. The pedestrian pathways and cycle tracks are usually used for parking, most people run bikes on them, 15 
and waste collection from construction sites, households, and commercial activities happens on them. Baner-16 
Balewadi Road is perilous for pedestrians and cyclists due to various construction activities, including the metro, 17 
lack of proper intersection design, and discontinuous and unsafe pathways. 18 
 19 

 20 
Fig. 11. Vehicle count per hour in Baner-Balewadi area’s intersections 21 
 22 

 23 
Fig. 12. Types of vehicles used in the Baner-Balewadi suburban area 24 
 25 

Based on the above analysis of the fifteen parameters, the recommendations are made, which are area specific 26 
considering both stakeholders’ and researcher’s perspectives. 27 
 28 
Discussion 29 

 30 

3144
2700

3936 3876

2160

0
1000
2000
3000
4000
5000

NICMAR
Intersection

Sai Chowk
Intersection

BB & Highstreet
Intersection

Highstreet 1 & 2
Intersection

Highstreet 2 & Sai
road Intersection

Vehicle Count/ hour

49%

10%

35%

2% 4%

2-wheeler

3-wheeler

4-wheeler

Cycle

Heavy vehicle

 

8 
 

S. 
No
. 

Area Strength Opportunities 

1 NICMAR University Waste disposal, drainage, 
sewerage, energy, and road 

conditions 

Drinking water quality, rainwater harvesting, solar 
energy, gender safety, and health safety 

2 Baner-Balewadi Road Drinking water and energy Gender Safety, Road conditions, traffic junctions, 
rainwater harvesting, solar energy, and environment 

3 Balewadi Highstreet Gender safety, road 
conditions and footpaths, 

drainage, and energy 

Pollution, rainwater harvesting, solar energy, and 
health safety 

 1 
Roads and intersections 2 

 3 
Balewadi Road is a 4-lane collector road connecting the Mumbai- Pune bypass to Baner-Balewadi Road. The 4 

vehicle count was done at five junctions, as marked in Figs. 7, 8, and 9. The vehicle count for peak hours is given 5 
below in Fig. 11. The types of vehicles used are presented in Fig. 12; mostly, 2-wheelers (49%) and 4-wheelers 6 
(35%) are used in the Baner-Balewadi suburban area. The majority of people use private vehicles, and there is 7 
significantly less use of public transport. It is seen that the vehicle count in the Baner Balewadi suburban area is 8 
very high, but none of the intersections has been designed. This causes various issues like traffic congestion, jams, 9 
and chaos. The traffic intersection elements are missing, like traffic signals, conventional crosswalks, traffic signs, 10 
visibility distance, etc. During the survey, the population pointed out that minor accidents occur daily at these 11 
intersections. The metro construction is causing a lot of chaos, and when asked if people would use the metro, 12 
most people said ‘no’. The other major issue is that this area does not have universal access as the pathways are 13 
not continuous. It is very difficult to cross roads for pedestrians as vehicles are haphazardly approaching from 14 
every side. The pedestrian pathways and cycle tracks are usually used for parking, most people run bikes on them, 15 
and waste collection from construction sites, households, and commercial activities happens on them. Baner-16 
Balewadi Road is perilous for pedestrians and cyclists due to various construction activities, including the metro, 17 
lack of proper intersection design, and discontinuous and unsafe pathways. 18 
 19 

 20 
Fig. 11. Vehicle count per hour in Baner-Balewadi area’s intersections 21 
 22 

 23 
Fig. 12. Types of vehicles used in the Baner-Balewadi suburban area 24 
 25 

Based on the above analysis of the fifteen parameters, the recommendations are made, which are area specific 26 
considering both stakeholders’ and researcher’s perspectives. 27 
 28 
Discussion 29 

 30 

3144
2700

3936 3876

2160

0
1000
2000
3000
4000
5000

NICMAR
Intersection

Sai Chowk
Intersection

BB & Highstreet
Intersection

Highstreet 1 & 2
Intersection

Highstreet 2 & Sai
road Intersection

Vehicle Count/ hour

49%

10%

35%

2% 4%

2-wheeler

3-wheeler

4-wheeler

Cycle

Heavy vehicle

suggestions are derived from a survey of the stake-
holders and experts’ discussion. The best possible 
solution is recommended after examining various 
case studies and user experience. Table 2 presents ar-
ea-wise parametric recommendations.

Policies must be in place for the development hap-
pening in suburban areas like institutions, industries, 
transport corridors, commercial complexes, etc., espe-
cially concerning the environmental impact.

Conclusions
The study and investigation done in the upcoming 
suburban areas of India are rare and speculative but 
growing. This study gives an insight into the grass-
roots reality and proposes the recommendations from 
both researchers’ and stakeholders’ perspectives. The 
findings and recommendations of the study are area 
specific. The results show that the waste collection is 
strong, but the area has drinking water issues. The re-
cent development is causing stress on the infrastruc-
tural services and unregulated land use change leading 
to environmental degradation. The metro construction 
is causing a lot of noise and air pollution, and people 
will still prefer buses as a transportation medium in 
the future because of good connectivity. The area has 
a vast scope for new development and growth due to 
its location and connectivity. The current development 
is unsustainable and haphazard. The resource utilisa-
tion should match the demand and supply, but it should 
not comprise the sustainability of the area. The study is 
concluded with recommendations made after examin-
ing the advancement, challenges, and gaps identified 
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S. 
No.

Parameter Universities Baner-Balewadi Road Balewadi Highstreet

7 Health Safety
To improve health safety, it is essen-
tial to monitor water and food quality 
on campus, especially in hostels.

Parks and green spaces are recommended
for the social and physical well-being of the 
residents of this area.

N.A.

8 
Gender 
Safety

The areas must be well lit and aware-
ness programmes to be promoted 
which are inclusive of all genders. It 
can also be done by participating in 
games, social services, writing arti-
cles, forming groups, and workshops.

Proper designing and lighting of walkways, 
intersections, and public spaces is required.

N.A.

9 
Parking 
Issues

There is a parking issue in univer-
sities. To resolve this, the students 
should be allowed only to keep 
bicycles as most of the necessary 
facilities are available within a 2-3 km 
distance.

Dedicated parking spaces are provided for 
vehicles, so they do not have to park on foot-
paths.

Provision of proper parking places at 
the ends of the Highstreet, where peo-
ple can park and then walk inside the 
Highstreet. Only non-motorised vehi-
cles like cycles, etc., should be allowed 
to enter the area.

10
Construction 
Activities and 
waste

The universities in the Baner-Bale-
wadi area should take care of their 
construction waste and see that it is 
not creating issues in the surrounding 
environment. They should be energy 
conscious and take care of their im-
pact on the environment.

Metro construction must be sped up to avoid 
traffic issues and pollution. All the construc-
tion activities in the Balewadi area and nearby 
should have safety protocols, have a fixed 
timeline, take care of the disposal of con-
struction debris, and properly enclose the site 
to avoidpollution.

Metro construction must be sped up to 
avoid traffic issues and pollution.
All the construction activities in the 
Balewadi Highstreet area and nearby 
should have safety protocols, have a 
fixed timeline, take care of the disposal 
of construction debris, and properly 
enclose the site to avoid pollution.

11 Awareness

Everyone should be part of this initia-
tive, including students, faculties, staff, 
and administration. Universities have 
the resources and should use them 
to conduct the seminar and initiate 
programmes in their surrounding 
areas for cleanliness, recycling, use of 
renewable energy, using non- moto-
rised vehicles, proper waste disposal

This area has many schools along the road, 
and most people who drop off or pick up their 
children, park their cars on the road or walk-
way. It causes a lot of issues and discomfort 
for the pedestrian (they have to walk on the 
road) as well as for the traffic and causes 
traffic congestion. Schools should designate 
proper parking spaces and drop-off/pick-up 
points.

N.A.

12 Urban Design N.A.

Major work needs to be done on the inter-
sections in terms of design, traffic signals, 
crosswalks, pedestrian safety islands, signs, 
visibility designs, roundabouts, street lights, 
and other elements. It will lead to safety for 
all and make it less accident-prone.

The vista and right of way Balewadi High-
street need to be re-designed to give the 
feel of being a welcoming and relaxing 
place where people can come after office 
and college hours to calm themselves. 
The Balewadi Highstreet should be made 
pedestrian-friendly as most people like 
to walk and browse through the cafes to 
gain experiences with different kinds of 
food and ambience.

13 Drainage N.A.

More advanced drainage system to avoid 
collecting dirty water in the path beside the 
road, which becomes a mosquito breeding 
place in the rainy season and also
to avoid foul smell.

Advanced drainage system to be re-
quired

14 Landuse N.A.

This area can be proposed as an institutional 
area due to the availability of so many schools 
and universities, but safety on the street is 
imperative, so it is important to have mixed 
landuse with all the facilities available within 
walking distance. In such areas, students would 
receive subsidised rates for daily necessities. 
This would help boost the economy of this 
area. It would also contribute to acknowledging 
the critical role of the City’s institutions and their 
contribution to community-based initiatives.

The maintenance fees of the High-
street area should be collected from 
nearby offices to make the areas 
self-sustainable. If successful, the 
model can be replicated to make Pune 
a smart and resilient city.

Table 2. Area-wise parametric recommendations
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at the grassroots. The study examines various social 
parameters like gender safety, health issues, and so-
cial issues like discrimination based on caste, religion, 
class, income, etc. The findings from the study present 
an understanding of the social fabric in the suburban 
areas, while the recommendations and suggestions 
from stakeholders look up to a more equitable socie-
ty. The paper can be submitted to the municipality and 

local leaders who can help in the implementation of 
these suggestions to have sustainable, equitable, and 
inclusive development. 
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