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ABSTRACT: Mixed landuse is influenced by the factors like the density, type of mixing, mixed use elements, prevailing socio-

economic condition of the community, availability of the various transportation mode, etc. Impact of these factors depends upon 

the urban (physical) form, non physical form, perception of the stakeholders and specific conditions, such as area demographics, 

etc. Thus, this paper tries to investigate the synergy between mixed landuse and various factors to understand the dependency of 

these factors with mixed land use for the sustainable development. 

This study is further extended for the city of Nagpur located in the Central India which has seen enormous development activities 

in past three decades. There is an observed pattern of varying landuse mix within the city. The study helps in establishing the 

relationship between the intensity of mix from commercial dominant to residential dominant neighbourhoods observed in five 

distinct locations with various socio-economic and physical factors in the context of city of Nagpur, India. 

Keywords: mixed use, density, transportation, social aspects, neighbourhood 

 

 

INTRODUCTION  

Mixed landuse accommodate more than one type of 

landuse functions like residential, commercial, 

recreational, office etc. in a specific area. Landuse 

balance can be achieved though mixed zoning rather 

than segregated zoning as advocated after industrial 

revolution. The zoning should endorse housing, retail, 

workplace and leisure hub to exit in close proximity. 

According to Bell, mixed use development is gaining 

importance due to three reasons as: a) public policies 

and norms promote the stakeholders to adopt mixed use 

to safeguard the pressure on infrastructure, b) sense of 

belonging, interaction and community living increases 

in these development, c) it facilitate the use of non-

motorized travel mode and reduces the trip length (1). 
 

For the policy makers, planners, designers, 

developers, investors, occupants, etc. it is necessary to 

understand the relationship of mixed landuse with 

various influencing factors for the successful 

development.   Impact of these factors depends upon the 

urban (physical) form like density, non physical form 

(social aspects) and perception of the stakeholders. 

Thus, this paper tries to investigate the synergy between 

mixed landuse and various factors to understand the 

dependency of these factors with mixed land use for the 

sustainable development. Further, five areas based on 

the commercial dominant to the residential dominant 

areas are studied for the city Nagpur, India. 

 

 

 

INFLUENCING FACTORS 
Mixed landuse is influenced by the factors like the 

density, type of mixing, prevailing socio-economic 

condition of the community, availability of the various 

transportation mode, etc. Change in these factors can 

have a positive or negative impact on the mixed landuse. 

Thus, there is a need to evaluate the impacts of these 

factors. 
 

 

Type of mix 

Different types of mixing are observed in cities. They 

are mix in physical landuse of various compatible uses, 

social mix based on income group and temporal mix. 

Physical landuse mix: Landuse mix can occur at 

various scales, in a multi story building supporting 

retail, restaurants, and other commercial activities on the 

Figure 1: Relationship of Influencing Factors 
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lower floor, with apartments or offices on upper floors, 

or in a mixed-use parcel (cluster or neighbourhood or 

sector). Mixing of compatible land uses can be either 

vertical or horizontal. Compact high density component 

will add to the sustainability parameters in terms of 

more open spaces for public use, diverse transit options, 

pedestrian movement and shared parking facility.  

 
Social mix: Social mix based on income [Higher Middle 

Lower Income Group (HIG, MIG, LIG), and 

economically weaker section (EWS)] can provide 

stimulus to economic activities through affordable 

housing programmes in partnership and supporting job 

opportunities.  Mono-tenure areas are usually associated 

with mono-social group areas; it creates social problems 

and there is lack of choice in the housing market. Mix of 

housing type and tenure on the other hand allows people 

of different social backgrounds to mix and interact. It 

ensures a range of income groups to find local jobs and 

avoid pockets of deprivation (2) thus reduces social 

tension. Mix tenure is a key requirement for the 

sustainable communities and a well integrated mix of 

decent houses of different types and tenures supports a 

range of household sizes, ages and incomes (3).  
 

Temporal mix: 24-hour economy, shared use of 

premises/space, e.g. street markets, entertainment, live-

work (4). In Indian context activity transformation in the 

same space is a common phenomenon. Sarafa Oli, a 

street in core city of Nagpur changes its activity from a 

vegetable and religious market in morning to jewellery 

shop during day time to choupaty (eatery) in the 

evening/night keeping the space vibrant and active.   

 

Mixed Use Elements 

Mixed use elements play a crucial role in understanding 

the impact of land use change or carrying capacity of the 

urban environment (4).  

 Physical (Mixed-Use): Building, Neighbourhood, 

District, Land Use, Shared workspace, Live-Work 

(Living-above-the-Shop or near workplace)  

 Social (Vitality): Pedestrians, Temporal 

Use/Economy, Diversity in the resident (age, income 

group), Diversity in the stakeholders (occupant, 

shopkeeper, service provider, user, visitor), Natural 

Surveillance, Safety, Sense of Belonging, Quality of 

Life 

 Economic: Micro-enterprises (Local Markets/ 

Economy), Production Chain/Synergy, Local 

Employment, Community Enterprise, Organisational 

flexibility 
 

 

 

Density  

Density is a measurement of a) number of population 

per unit area or b) buildings per unit area or c) 

employments per unit area. Density can affect mixed 

landuse in several ways. Increased density tends to 

increase the mix of uses by increasing the number of 

destinations like housing, shops, schools, jobs, parks, 

etc. in an area. Achieving greater residential or 

employment density is an important component for 

encouraging mixed use, especially when transit is 

readily available to address transportation and traffic 

impacts (5). Increased density does not mean increasing 

building stocks of only single landuse like residential. 

However, people need varied activity places including 

recreation, shopping and learning to fulfil their basic 

needs (6). 

 

The empirical study by Frank on mixed use, density 

and travel mode proves that density and mix are both 

related to mode choice [singly occupied vehicle (SOV), 

transit, and walking]. The relationships between 

employment density, population density, land-use mix, 

and SOV usage were found to be consistently negative 

for both work and shopping trips and on the other hand 

with transit and walking were consistently positive for 

both work trips and shopping trips (7). The 

Neighbourhood Sustainability Framework (NSF) tools 

have given more credit to compact settlement forms than 

sparse forms. It promotes mixed use relative to single 

use neighbourhood for affordability and livability 

benefits (8). The sustainability value of the low density 

areas is significantly lower than the sustainability value 

of medium and higher density areas (9). 

 

High dense mixed use spaces also have few 

drawbacks like the householders see noise as a serious 

problem. A decrease in the green spaces, gardening and 

biodiversity was observed in dense mixed use areas (9).  

 
Economy, Employment and Housing 

Mixed land use enhances the economy of the 

community and also provides more local jobs and 

business options than residential landuse. It provides 

local facilities and entertainment thus tends to save on 

the commuting cost associated with the segregated 

landuse and add vibrancy to environment. Offices, 

commercial enterprises are observed to be close to each 

other because of agglomeration effects (all factors that 

make firms in places of dense economic activity 

especially productive)
 
and workers prefer to reside close 

to these areas in order to minimize commuting costs. If 

workplaces and workers are spread homogeneously, 

there will be less commute. But these areas have high 

land and rent value thus they are not feasible for 

residential use. One kilometre increase in distance to the 

nearest business area will lead to a decrease in land rents 

in residential areas of 6.2 percent (10). When 

commuting cost are higher people live next to their job 

by choice (11). The property market demonstrates that 

there is a strong, continuing demand for town centre 
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housing, even though it represents a relatively small 

share of overall housing demand (12). Medium and high 

density residential uses may be allowed within the 

employment centre (mixed-use) for compatibility (13).  

 

In the Downtown of City of Los Angeles, it was 

observed that, Mixed-use development in Downtown is 

creating more jobs (like transportation, retail, 

professional services, arts & entertainment and health 

care) than industrial development. It was found that over 

45,000 jobs have been created from the mixed-use 

development since 1999 and is estimated that more than 

33,500 new jobs will be created from the 10,200 new 

household units. A mixed-use commercial-residential 

development on one acre of land with the FAR of 1.5:1 

can provide housing for 100 to 120 people and increased 

density of 3:1 would provide housing for 150 to 200 

people. In the redevelopment project areas, the 

Community Redevelopment Agency dedicates 25% of 

all property tax revenue to production of affordable 

housing. For every 10,000 new market rate housing 

units built, it would result in an additional $12 million 

per year in housing set-aside funds enough to provide 

500 to 1,000 new affordable units each year. Many 

live/work residents seek this proximity instead of 

suburban sprawl (5).  

 

There is a known philosophy that the increase in 

mixed land use and high density would increase the 

financial return to the private developers and transit 

agencies. But the study in the Atlanta Metropolitan area, 

Georgia proved that the level of land-use mix played an 

insignificant role in determining the property value. 

Furthermore, an increase in the level of land-use mix 

resulted in a decrease in the number of workers using 

transit for travelling. Also, in the case of higher 

population density there were a decrease in the property 

value and an increase in the numbers of workers using 

transit for travelling (14). 

 

Social aspect 

Health well being: The relationship of mixed use 

measures with Body Mass Index (BMI) and other 

health-related outcomes has been studied by researcher 

around the world. To promote Active Community 

Environments (ACE) mixed land use, transportation 

plan and high density plays a crucial role. Land-use 

policies and implementation tools supporting mixed use 

foster diverse environments favourable to assorted 

physical activities like greenways, parks, and other 

walkable areas (15). Mix use tends to significantly 

increase walking and cycling activity. The superior 

performance of the BMI model with six land use 

categories over the entropy score suggests that the 

presence of walkable land uses improve walkability of a 

neighbourhood (16).  

 

Safety and Surveillance: Perceptions of safety depend 

on the nature and extent to which people use various 

spaces and places. Street and place design with high 

level of activity reduces crime and can enhance the 

physical, mental and social wellbeing of a community. 

The vulnerable group including elders, women and 

children feel safer. Women walk more when nearby 

destinations generate foot traffic and feel socially safe 

due to natural surveillance i.e. ‘eyes on the street’ (17). 

 

 Mixed use areas, generally have low crime rate but 

in low income setting unsocial behaviour exist due to 

multiple deprivations like unemployment, family 

breakdown, and social exclusion (18).  

 

Vitality, Attractiveness and aesthetics: Mixed use 

gives people choices and provides long term flexibility 

the householders tends to use more public spaces (8). 

The contribution and potential of mixed-use 

development schemes were studied by Department for 

Communities and Local Government London, using 

parameters like user perception and experience, design 

quality and context, contribution, perception, property 

market perspective and barriers. The case studies 

confirm that mixed-use schemes has positive 

contribution in enhancing vitality and attractiveness, 

giving more housing choice, and promote sustainable 

transport modes (12). A fine-grained mix of attractive 

destinations, good aesthetic qualities (such as tree cover 

and narrow streets) in a neighbourhood supports 

walking for various activities and pleasure (19).   

 

Transportation 

Various activities like shopping, work, recreation, etc. 

are within a convenient walk or bicycle ride or mass 

transit. Shopkeepers live above their stores. Doctors and 

lawyers had their offices in their homes. Children could 

walk to school. This can be achieved by understanding 

the relationship between mixed use development and 

transportation. The relationship can be understood by 

studying; a) Various travel mode like Single Occupant 

Vehicle (SOV), Mass transit or walking; and b) Distance 

of various activities from the residential activities 

measured in vehicle-miles of travel (VMT) or proximity 

to the activities. 

 

Mixing of uses at the employment trip end has been 

found to reduce travel demand (20). Land use mix 

reduces vehicle travel and significantly increases 

walking (21). As mixed-use neighbourhoods facilitate 

the use of non-automobile travel modes and can shorten 

car trips, which in turn may reduce passenger vehicle 

greenhouse gas emissions. The results were statistically 

significant at a level of at least 90 percent. Based on the 

meta analysis using either entropy or dissimilarity 

indices, it was observed that generally each 1 percent 

increase in land use mix results in an average VMT 
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decrease in a range from 0.02 to 0.11 percent (22). Land 

use mix had a significant association with VMT and 

CO2 (pollution emission). They both tend to decline with 

increased mix use. Shifting the mixed use index from 

25
th

 percentile to 75
th

 percentile, VMT reduces by 3.73 

percent and CO2 reduces by 4.2 percent (23).  

 
 The Sacramento area council of governments 

(SACOG) developed the mixed-use index model to 

assist in evaluating land use mix to reduce VMT. The 

mixed-index method include inputs as zoning maps 

and/or land use maps with an environmental impact 

report (EIR) for land use types near a household in half 

mile distance (24). Fugitt tried to improve the SACOG’s 

mixed-index model for regional travel demand model to 

illustrate that households with a higher mixed index 

generate less VMT. His model would act as a tool to 

quantify or measure the mix of land use at the household 

or parcel level (25). 

 

Walkability is a measure of how friendly an area is to 

walking. Walkability has many health, environmental, 

and economic benefits. Walkability is an important 

notion in sustainable urban environment. Factors 

affecting walkability include, land use mix, street 

connectivity, residential density, surveillance, place 

making, quality of footpaths, street designs that is meant 

for people and not just for automobile. Walkability 

indices are correlated with both Body mass index and 

physical activity of local populations (26). 

 

From the literature study it was observed that the 

factors type of mix, density, travel mode, economy and 

social aspects have a strong relationship with mixed 

landuse.  

 

 

STUDY AREA, NAGPUR 
Nagpur is centrally placed city and is a second capital of 

Maharashtra State in India. The city is connected to all 

parts of the country by means of roadways, railways and 

airways. It acts as the key administrative, business and 

institutional centre for central India. The total area of 

Nagpur Municipal Corporation is 21,756 hectors and 

population 2405420, Census 2011 (27) and 2129500, 

Census 2001with the gross density as 110 and 98 

respectively. 
 

The city has seen enormous development activities 

in past three decades. There is an observed pattern of 

varying landuse mix within the city. The mixing is 

dependent on characters like spatial distribution, 

development pattern, shape, size, composition, character 

for different income group people, their living and travel 

habits, etc. The study on these characteristics would lead 

to formulate a compatible level of mixing of commercial 

and residential for sustainable living.  

Five Categories of neighbourhood of varying mix of 

commercial and residential use are studied to understand 

the development pattern, composition, socio-economic 

and physical characteristics of the neighbourhood. 

Literature study is taken as a base to formulate the 

questionnaire and carry out survey with identified 

influencing factors. 

 

Neighbourhoods and their characteristics 

The criteria for the neighbourhood selection was based 

on the distance from Central Business district (CBD) 

with dense and commercial dominant to the suburb with 

sprawl development on northern side of the city (Figure 

1). For the study of commercial landuse, the shops and 

businesses have been categories as C1 (Commerce: 

Grocery, vegetables, etc); C2 (Service: restaurants, 

barber shops, household repair, etc.); C3 (Professional 

Services: Advocates, Architect, CA Office, Doctor’s 

Clinic, etc.); C4 (Banks, ATM, Post -office, etc.); and 

C5: Shopping Mall, Theatre, etc. to understand the 

changing commercial typologies. 
 
 

 
 

Figure 2: Location Map of fives selected areas 

 
 

Level 1: CBD Buldi has a population density of 345 

persons per hector with a dominant commercial landuse. 

Pattern of development is medium rise high density. 

Commercial activities on main road percolate 
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completely to the inner streets with high agglomeration 

of commercial activity. Shop owners, employees and 

customers are mixed from all parts of Nagpur and 

nearby regions with varying ethnicity. They contribute 

to the increase in floating population. Residential unit 

are on the upper floors in the intermediate lanes. They 

are individual building with three to four floors high. 

Eighty percent of household with working population 

has their work place there itself. Householders, 

especially elderly people have strong sense of belonging 

as compared to new generations. Residents have strong 

bonding amongst them. Natural surveillance is there in 

mixed areas but high commercial pockets are not safe 

during night.  

 

Level 2: Sub CBD (5 km on Northern side from 

CBD), Jaswant Square to Kamal Chowk & 

Buddhanagar area. This area has a population density of 

242 persons per hector and the pattern of development is 

medium rise medium density.  High commercial landuse 

is present on main road, gradually percolating till 50 m 

to the inner streets. Agglomeration of the commercial 

activity is a level down from CBD. Shop owners and 

employees are from North and East Nagpur. Sadar, 

Itvari and Mahal (dominating commercial area) are also 

nearby within a radius of four km. Customers are from 

North Nagpur. Residential unit are on the upper floors 

on main commercial road. Within the neighbourhood, 

there is high residential use with public buildings and 

open areas. Residents have strong to moderate sense of 

belonging. Residential area has three major 

neighbourhood based on ethnicity (Punjabi, Muslim, 

Marathi) with each neighbourhood having the religious 

structure and open area. Natural surveillance is present. 

 

Level 3: Commercial influence on the 60’ wide major 

road (7 km from CBD):  Nara Road, from Bhim 

Chowk to Ring Road and Neighbourhoods on both 

sides. This area has a population density of 234 persons 

per hector and the pattern of development is low rise 

medium density. Commercial landuse is present only on 

main Nara Road with commercial on the ground floor 

and residential use on the upper floors. Within the 

neighbourhood, residential and public buildings are 

present. Residents has moderate to strong sense of 

belonging. This neighbourhood has varying pockets of 

Government quarters, higher MIG to HIG areas, mixed 

housing areas, LIG and EWS quarters and also a slum 

with small and large open spaces in-between. A mixing 

of income, tenure and housing options are available 

here. Natural surveillance is always present due to 

diverse mix. The community is dominated by business 

rather than service oriented occupation, making it 

vibrant and active even till late night.  

 

Level 4: Commercial influence is low, along Ring 

road North Nagpur (8.5 km from CBD): This area has 

a population density of 73 persons per hector and the 

pattern of development is low rise low density. 

Commercial landuse is sparsely placed on ring road and 

few on ground floor of the apartment. Occupants have 

moderate sense of belonging. There is no natural 

surveillance. Residents have to go around 2 to 4 km for 

major amenities.  Infrastructure is good but the truck 

ingress in the neighbourhood as a through traffic and for 

parking creates nuisance.  
 

Level 5: No ingress of commercial activities, earlier 

Green Zone (10 km from CBD): This area has a 

population density of 19 persons per hector and the 

pattern of development is low rise low density with 

sprawl development. There is no commercial landuse 

but development is only plotted residential units on plots 

1500-2000 ft
2
 area. Few small shops are sparsely placed 

and are owned by resident. Residents have to go out side 

neighbourhood to fulfil basic needs. Residents have 

moderate to low sense of belonging.  
 

 

OBSERVATIONS AND ANALYSIS  
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Figure 3. (a to f), Observations in five neighbourhoods, Level 

1 to Level 5 based on various influencing factors 

 

 

FINDINGS AND DISCUSSION 

Study on the five neighbourhood level 1 to 5 showed 

following results with different influencing factors. It 

was observed that results of the empirical study 

followed the literature study. 

 

Density: Increase in the mix of uses tends to increase 

both population and building grain density (Figure 3 b).  

 

Commercial: In high commercial areas agglomeration 

effect is prominent. All types of shops (C1-C5) are 

present in level 1 and the intensity goes on reducing to 

residential area. In levels 4 & 5 more outlets can be seen 

supporting the construction activities. High commercial 

area has greater influential region thus attracts more 

number of shop keepers, employees and customers from 

outside. It increases the economy but also reduces the 

neighbourhood realm. Increase in mix tends to enhance 

more local shopping than outside shopping.  

 

There is vast variation with respect to the shop sizes 

from L1 to L5 as 2-150 m
2
 to 8-20 m

2 
respectively

 
due 

to the high land value.
 
Shop owner with 2 m

2
 area in 

level 1 have higher economic gain from the business 

than 10 m
2 
shop owner in level 5. 

 

Economy: Increase in the mix of uses tends to increase 

the land values. Land values in less mix areas also have 

greater land values on the major road side.  

 Working population, working within the 

neighbourhood is more in high mix area than in low mix 

area enhancing the local employment (Figure 3 d). 

 

Travel Habits: Increase in mix of uses tends to reduce 

the trip length drastically for shopping (fulfil basic 

needs) and moderately for work trip. Trip length for 

education of children for LIG and lower MIG is constant 

and on lower side but for HIG and Higher MIG it is 

constant irrespective of the amount of mix (Figure 3 e). 

Increase the mix of uses tends to reduce the motorized 

vehicle ownership and increases walking habits thus, 

reducing the expenditure on travel. 

 

Social aspect: Increased mix tends to increase the 

interaction and sense of belonging but the pattern and 

the age of the neighbourhood contribute more than mix. 

Age of the area is proportionate to the level of mix. 

Natural surveillance is there in all areas except in the 

level 4 (partially) and level 5.  

There’s a common assumption that more people on 

street increases interaction. This holds true for the 

neighbourhoods of level 2 and 3 but not for level 1 

because the users of level 1 are more from outside 

neighbourhood, strangers and also dissimilar every day. 

 

Environment pollution level: Increased mix leads to 

high noise level both during day and night. Only level 3 

to 5 areas are in the permissible noise level zone 65-55 

db (Figure 3 f).. Increased mix tends to have higher air 

pollution level, but there can be variation in the 

respirable particulate matter (RPM) and suspended 

particulate matter (SPM) readings due to the varying 

travel habits, amount of ongoing construction work and 

the varying green cover. Increased mix has low green 

cover and has low or no scope for natural light and 

ventilation. 

 

User’s Perception 

Residents from Level 1 favored living in commercial 

area due to easy access to amenities, but shop owner 

(staying outside) preferred to have both residence and 

commercial separate. Major user preferred living in the 

neighbourhood with mix of residences and commercial 

areas but commented that commercial should be only on 

major road and not within the neighbourhood. 

 

Problem: Major problems were observed in level 1 & 5. 

In level 1, due to high commercial problems are 

associated with congestion, lack of parking areas and 

public toilets for customers, high level of noise 

pollution, no green cover and less scope for natural light 

and ventilation. In level 2 &3 problems are associated 

with congestion and noise pollution on main road only. 

Level 4 had problems associated with heavy vehicles 

due to proximity to ring road. In level 5, due to sparse 

development, natural surveillance is absent and all major 
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amenities are minimum 2.5 km away loading with extra 

trip length. Infrastructure is poor, there is lack of water 

supply, sewage line, garbage collection and roads and 

street light are present only in few areas. 

 
 

CONCLUSION 

From the literature study it was observed mixed landuse 

is influence by various socio-economic and physical 

factors. This relationship has been established in the 

case studies of five neighbourhoods with varying mix 

and distance from CBD in the context of Nagpur city, 

India. It was observed that mix of uses in close 

proximity is a preferred choice of all the user groups. 

The empirical study led to the conclusion that levels 2 

and 3 are socio-economically and environmentally 

favoured as compared to commercially dominant high 

dense (level1) or sparse development (level5) areas. 
 

The case study indicated that mixed landuse scenario 

is similar and comparable with the literature study. The 

major problem arises when the landuse mix has high 

commercial use or when there is a total segregation. 

Thus, it can be concluded that optimum mixed use lead 

to sustainable lifestyle as observed in level 2 and 3 of 

the case study. 
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