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Abstract: Urban green spaces constitute an integral component of sustainable urban surroundings. While 

controlled population density and higher capital investment ensure a greener ambience in the developed 

countries, developing countries like India face environmental crisis due to presence of urban heat islands (UHIs), 

waning of green cover, increase in carbon emissions, and air pollution. The Indian National Action Plan on 

Climate Change emphasises the national missions of ‘enhanced energy efficiency’, and ‘green India’. However, 

there is a lack of adequate research investigating the role of green spaces in the sustainable development of 

urban India. This study aims at comparing the general trend of global scientific research, and the research in 

India to find out the areas needing impetus and improvement.It is also expected to assist city planners and town 

planning authorities in the development of green cities 
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1. Introduction 

The burgeoning global population and the rapid pace of urbanisation have depleted the proportion of global-
urban green cover. India has emerged as a major economic power during the last decade. However, the progress 

of Indian economy is largely threatened by the impact of climate change. Adequate percentage of urban green 

cover is a pre-requisite for sustainable development. Green spaces play a multifaceted role in our day to day 

lives.They provide essential zones for recreation, regulate the thermal environment, reduce level of atmospheric 
pollution, and encourage social bonding besides fostering a spirit of community living. Although urban green 

spaces have garnered much recognition in the western world, it has been only in the recent times that importance 

has been attached to green spaces in developing countries like India. Although the Indian National Action Plan 
on Climate Change emphasises the need for green India, little research has been devoted to study the benefits of 

green spaces in Indian cities. 

       The present study reviews articles published in scientific journals to provide a broad overview of the 

benefits of green spaces. A comparison is then attemptedbetween the research conducted in India and those 
conducted elsewhere (Refer Table 1) to identify the probable areas of future research in India, and also highlight 

the best practices pioneered in India which can be replicated in other developing countries.This study is also 

expected to assist city planners and town planning authorities in developing green cities.The benefits of green 
spaces have beencategorised(1)under the following sub-headings: environmental benefits, mental and physical 

benefits, social benefits, and economic benefits. It should be noted that a number of other globalresearch studies 

are available, but since the objective of this study is to provide a broad overview, only few examples have been 
cited here. 
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2. Environmental  Benefits 

         Urban greenery enhances indoor and outdoor thermal comfort besides providing air conditioning energy 

savings due to maintainance of a cooler environment primarily through: 

2.1. Removal of Atmospheric Pollutants 
Vegetation helps in the removal of atmospheric pollutants through the absorption of gaseous pollutants (2), 

dry deposition of suspended particulate emissions (3), bioaccumulation of heavy metal air pollution(4), and 

daytime photosynthetic assimilation of CO2. Street trees have been observed to reduce levels of suspended 

particulate matter and contributed to 65% reduction in SO2 levels in Bengaluru, India(5). High swathes of green 
cover in the Indian cities of Gandhinagar (green space of 160 m2 per capita) (6), and Chandigarh (green space of 

55m2 per capita) (7), appear to reduce SO2 and NOx concentrations. Interestingly, although Gandhinagar is a 

major SO2 and NOx emitting district in India (8), concentrations of SO2 (3-37μg/m3) and NOx (5-34μg/m3) 
remain within permissible limits around the Gandhinagar Thermal Power Plant (9). Atmospheric pollutants are 

known to absorb and re-radiate heat radiation from urban surfaces thus adding to urban heating (10). Therefore, 

reduction in atmospheric pollution levelsthrough trees helps to cool the urban environment and thereby 

reducesthe cooling requirements. 

2.2. Passive Cooling of the Ambient Environment 
Vegetative interfaces induce passive cooling of the environment primarily through shading and 

evapotranspiration. A row of Kaizukahort trees planted close to the western wall of a building in Fukuoka, Japan 

intercepted 95% of the incident solar radiation thus, shading the building against afternoon sun(11). Tree shade 
reduced residential cooling energy savings in Sacramento, USA by 30% (12). A decrease of 72% was estimated 

in the cooling energy demand in Mumbai after greening of roofs and walls (13).  

      Cooling due to evapotranspiration is heavily dependent on the availability of ground water. In dry climates, 

the cooling due to evapotranspiration is often offset by increased irrigation costs (14). Contrastingly, in presence 

of adequate amount of ground water, a single tree transpiring about 400litres of water daily can provide air-

conditioning efficiency of 20 kW (15). While shading and evapotranspiration are direct methods of coolings. 

vegetative elements cool the environment indirectly through carbon sequestration.                                                                          

2.3. Cooling Through Carbon Sequestration 
Urban trees fix and store carbon, thereby reducing the net amount of atmospheric carbon dioxide (16). While 

urban trees provide sequestering benefits of $13,701 per annum in Lisbon, Portugal (17), 22.8 million tone 
Carbon/year is sequestered by urban trees in USA, amounting to monetary savings of $14,300 (16). The Kerwa 

forest area, located close to Bhopal in India is a major carbon sink and is estimated to store about 19.5 thousand 

tons of above-ground carbon (18). 

3. Mental and Physical Benefits 

Urban greenery provides mental and physical benefits through: 

3.1. Reduced Stress Level and Health Benefits 
      Visits to green areas have been associated with relaxation,proximity to nature, and have been linked 
with feelings of freedom, happiness, and unity with nature (19). “Contact with nature is hypothesized 
to help people restore from additional fatigue and stress”(20).Recovery form stress, physical illness and 
long-term behavioural changes have been propounded (21). 

3.2. Enhanced Quality of Life 

      Roadside greenery has been associated with better usability of streets, and when accompanied with 

recreational amenities provides for resting spaces, and facilitates better social communication 

(22).However, reports from UK link increasing urban density with decreasing residential garden size 

(23)(24). Similar findings have been reported from the Indian city of Kozhikode where the 

economically affluent group exhibits an alarming tendency for updating technological standards at the 

cost of decrease in private green spaces (25). It is noteworthy to mention that residential gardens 
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provide valuable habitat for endangered species of the wildlife, and have been described as UK‟s „most 

important nature reserve‟ (24). Recently, species composition, floristic diversity, importance value, and 

spatial distribution of trees were investigated for 102 public housing estates in Hong Kong 

(26).Similarly, some notable research has been attempted in the cities of Bengaluru(27)(28), and 

Nagpur (29) in India.A databank of state wise street tree was recently prepared for the New York State, 

USA (30). Although the civic body in Chennai, India has initiated steps towards tree census (31), and 

the Indian Environment Ministry has recently proposed to conduct national level tree census (32), the 

city wise data bank is largely missing in Indian cities. 

Table 1: Comparison between Global and Indian Research Investigating the Benefits of Urban Green Spaces 

 Location 
Referenc
e 

Location 
Referenc
e 

BENEFITS INTERNATIONAL INDIA 

ENVIRONMENTAL 

Attenuation of 
atmospheric pollution 

Hiroshima, Japan (33) Nagpur (29) 

Serbia (4) Bengaluru (5) 

Portland, USA (34) Gandhinagar (9) 

Siena, Italy (35)   

Passive cooling of 
environment 

Fukuoka, Japan (11) Mumbai (13) 

Sacramento, USA (12) 

Singapore (36) 

Serdang, Malaysia (37) 

Melbourne, Australia (38) 

Gotenborg, Sweden (39) 

Cooling through carbon 
sequestration 

USA (16) Bhopal (18) 

Lisbon, Portugal (17) 

35 Cities in China (40) 

PHYSICAL & 
MENTAL 

Reduced stress level and 
physical health benefits 

UK (41)   

Utrecht, Rotterdam, 
Arnhem, den Bosch  in 
Netherlands 

(20) 

Dusseldorf and Cologne 
in Germany 

(42) 

Enhanced quality of life New York State, USA (30) Bengaluru (27)(28) 

Hong Kong, China (26) Nagpur (29) 

Cologne & Berlin in 
Germany 

(22) 

SOCIAL 
People‟s perception and 
preferences 

Europe (43)   

Cologne & Berlin in 
Germany 

(22) 

ECONOMIC 

Increase in real estate 
prices 

Research Triangle, USA (44) Chandigarh (45)(7) 

Zhuhai, China (46) Mumbai (47) 

Taiwan (48) Chandigarh (49) 

Social forestry Scandinavia & Japan (50) Thane (51) 

Note: A number of other global research studies are available, but since the objective of this study is to provide a broad overview, only 
few examples have been cited here 

4. Social Benefits 

Besides providing spaces for leisure activities, green spaces encourage social well-being through social 

integration,  engagement and participation(52). They pacify the fast pace of urban life for adults while 

providing natural spaces for children to play in. Access to green spaces within 15 min walking distance 

has been recommended in Europe by the European Environment Agency (43). However, 

neighbourhoods with predominant population of racial minorities and socioeconomically disadvantage 

groups might have lesser access to parks (53).  
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5. Economic Benefits  

5.1. Increase in Real Estate Prices 
Proximity to urban parks and open spaces increases desirability of houses while adding to the aesthetic appeal 

of the property. Adjacency of forest block was found to increase housing price by more than $8000 in Research 
Triange, USA (44). Proximity to Sukhnalake in Chandigarh and Leisure Valley chain of green spaces in India 

increased the housing prices by 10% and 2% respectively (7). The impact of environmental amenities on 

property prices was investigated in Mumbai(47). The Contingent Value Method has been used to study the non-

market economic valuation of environmental amenities in Chandigarh, India (49), and used to estimate the non-
market leisure value of an urban greening project in Zhuhai, China (46). Residents and domestic tourists in 

Chandigarh, India exhibited a willingness to pay for maintenance, thus highlighting an avenue for income 

generation (45). 

6. Other Benefits 

Practicing of social forestry has been strongly advocated by the Indian government for enabling rural 

households with better economic and livelihood prowess. Social forestry provides employment opportunities for 

unskilled workers and has been explored effectively in the state of Maharashtra in India (51). 

7. Inference 

The following inferences have been drawn from Table 1 which summarises the research conducted on urban 
greenery in India and elsewhere- 

       Research on the role of green spaces in urban India remains restricted to a few metropolitan cities. While 

relatively more study has been devoted to examine the effect of greenery on atmospheric pollution, the passive 
cooling effect of vegetation and sequestering of carbon remain largely unexplored. Urban green spaces provide 

an economically feasible method of cooling especially for the urban poor, who are deprived of material sources 

to overcome heat stress.  
       Most of the studies related to physical and mental health benefits due to green spaces appear to be 

concentrated in the Western world. A lot of importance has been attached to the role of open spaces in daily lives 

in Europe. No study has been found on this issue in the Indian context.  

       Deficiency of development funds and lack of adequate recognition to the importance of green areas may 
have contributed to the lack of studies investigating the social benefits arising from green spaces. Green spaces 

and open areas are an essential requirement for a prosperous community life. The multi-cultural heritage and 

diversity of communities in India should be strengthened with better social cohesionthrough intelligently 
designed urban open spaces. 

       Some research has focused on economic gains due to green spaces in the Indian cities of Chandigarh and 

Mumbai. However, devaluation of urban green cover and lack of public participation necessitate future studies in 
urban India which can be used to convince city dwellers about the intangible and tangible benefits of green 

spaces. India has produced some impressive studies in the field of social forestry which aims to empower rural 

households with better avenues for self-sustenance. Such practices can be emulated in other developing countries 

for better rural empowerment.  
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