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Abstract 

This research examines the views and understanding of professionals working in urban planning and 

environmental fields of the role that green infrastructure will play in the sustainable urban development 

of India. Surveys were administered to a total of 71 respondents, mostly from Delhi, Mumbai, 

Uttarakhand, and Bangalore. The findings found a strong support for the green infrastructure as a salient 

component of sustainable planning in urban areas, with lots of benefits such as cleaning the air and water 

sources, reducing the urban islands of heat, biodiversity growth, and human well-being. However, there 

remained a significant barrier to adoption, including high initial setup costs, maintenance challenges, and 

inadequate policy support. The survey also provided insights into strategies that might be necessary in 

overcoming some of these challenges, which include increased funding, public awareness campaigns, 

policy and regulatory support, and community engagement. Most of the respondents were optimistic about 

the integration of green infrastructure in the future of urban planning. The conclusion of the study 

emphasizes policy recommendations in terms of requiring strong policy support, institutional 

strengthening, and community engagement for the successful implementation of green infrastructure and 

creating more sustainable and resilient urban environments in India. 

 

Motivation: 

This research is motivated by the urgent need to address the escalating environmental challenges facing 

Indian cities. With a rapidly urbanizing population, India has witnessed an increase in air and water 

pollution, more frequent heatwaves, and increased vulnerability to extreme weather events. For example, 

a recent report by the World Health Organization ranked 22 out of the world's 30 most polluted cities in 

India. Moreover, a vast part of the Indian population, who amounts to about 60%, reside in urban areas as 

shown by the Ministry of Housing and Urban Affairs; such people are therefore prone to the effects of 

climate change. This study sets to examine the possibility of using green infrastructure as a core strategy 

to mitigate some of these challenges and towards achieving more sustainable and resilient environments 

in India's urban context. This study aims to contribute to the development of more sustainable and liveable 

cities in the country by investigating the benefits, challenges, and best practices in implementing green 

infrastructure solutions. 

 

Introduction: 

Urbanization is a global phenomenon; it has changed our world very rapidly. Increasing cities and 

constantly growing populations put immense pressure on natural resources and ecosystems. Traditional 

models of urban development focused mainly on growth in the economy and infrastructure, which 
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inadvertently created a myriad of problems for the environment, such as the urban heat island, flood, air 

pollution, and loss of biodiversity. 

This challenge has far-reaching impacts. Some of the urban environmental issues include the higher 

temperatures in towns compared to rural areas, creating urban heat islands that lead to increased 

consumption of energy, heat-related illnesses, and air pollution. Impervious surfaces and poor drainage 

systems cause flooding and resultant major property damage, transportation interruptions, and potential 

public health risks. Air pollution from the many sources, such as vehicular emissions, industrial activities, 

and other processes, significantly harms respiratory health, cardiovascular health, and general well-being. 

It ultimately results in habitat destruction and fragmentation, primarily responsible for loss of biodiversity 

and therefore compromising the ability of ecosystems to endure various stresses with resilience. 

In the face of these challenges and imperatives, green infrastructure holds much promise. Green 

infrastructure is a network of natural areas and green spaces strategically planned and managed to provide 

a wide range of ecosystem services; hence it delivers a sustainable and resilient way in which to address 

urban development. The rich incorporation of the natural environment into the urban fabric will see off 

climate change through moderation of air and water quality, conservation of biodiversity, and enhancement 

of human health and well-being. 

The paper addresses the meaning, elements, and contribution of green infrastructure to sustainable and 

resilient cities. It explores the benefits-of how green infrastructure affects climate change mitigation, 

improves air and water quality, contributes to biodiversity conservation and human health, and much more-

as well as the challenges and opportunities related to implementation and the importance of collaborative 

governance and community engagement. Understanding the potential in green infrastructure and 

addressing barriers to its implementation could be the key that transports cities toward a more sustainable 

and equitable future. 

 

What is Green Infrastructure? 

Green infrastructure can therefore be described as an intelligent, networked set of parks, open spaces, 

natural areas, and greenways that can be used for sustainable urban development. Natural elements can be 

inserted into the urban landscape so they provide the maximum benefits, in both social and economic ways 

as well as in environmental terms. 

The urban forest is key among the components of green infrastructure. The trees and forests within the 

urban area help in making the air clean through the abatement of pollutants in the atmosphere and the 

release of oxygen. These trees also provide shade, reducing the effects of urban heat island effects and 

related energy consumption. Moreover, they are habitats for wildlife that preserves biodiversity. 

Another critical component of green infrastructure is the green roofs, which happen to have quite a number 

of benefits. The vegetated roof surfaces intercept and absorb rainfall, thus minimizing stormwater runoff. 

Improved insulation capacities for the buildings' roofs mean reducing energy use in heating and cooling 

buildings by virtue of the green roofs. The urban heat island effect is also minimized by absorbing solar 

radiation and discharging it as heat vapor. 

It is also from permeable pavements whereby rainwater is allowed to percolate into the ground. Reductions 

in runoff from stormwater help avert conditions of flooding and increase the recharge of groundwater. 

Quality of water improves through means of pollution reduction-the case for stormwater is, again, from 

permeable pavements. 
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Rain gardens and bioswales are designed to capture and filter the stormwater runoff. A rain garden is a 

depressed area planted with native vegetation that captures and absorbs rainfall, hence reducing the 

volume and velocity of stormwater runoff. Bioswales are shallow channels lined with vegetation that filter 

pollutants from stormwater runoff. This improves water quality. 

Urban parks and green spaces are significant areas where the well-being of the urban dweller can flourish. 

There will be enhancement of recreational uses such as walking, jogging, and picnicking that also enhance 

physical and mental well-being. Green spaces will help improve air quality through pollutant absorption 

and emission of oxygen; they may also help in reducing noise and creating a more habitable environment. 

These can be integrated in urban designs and planning to make cities sustainable and resilient and liveable. 

Green infrastructure promotes an integrated approach towards the issues that are caused by climate change, 

air pollution, water scarcity, and social inequality. Investing in green infrastructure will improve the quality 

of life for inhabitants in cities and thereby aid in delivering a more sustainable future for the city. 

 

Benefits of Green Infrastructure 

• Climate Change Mitigation 

o Carbon sequestration: Carbon dioxide is absorbed by green spaces from the atmosphere by means of 

urban forests and green roofs. This then reduces climate change impacts. 

o Cooling effect on urban heat island: Through shading surfaces, absorption of heat, as well as 

evapotranspiration to release moisture, green infrastructure like urban trees and green roofs cools 

urban areas. 

• Improvement of Air and Water Quality: 

o Green spaces and urban trees reduce pollution by such factors as particulate matter and nitrogen oxides 

from the atmosphere and improve air quality, thereby reducing health risks. 

o Stormwater management for green infrastructure elements, which includes rain gardens, bioswales, 

and permeable pavements, captures and filters a big proportion of stormwater runoff that causes 

pollution in urban waterways. 

• Conservation of Biodiversity: 

o Habitat provision: Green infrastructure creates and sustains wildlife habitats and thereby contributes 

to the availability of biodiversity in urban systems. 

o Ecosystem services: In addition to preventing soil erosion, Green spaces provide ecosystem services 

such as pollination and pest control. 

• Human health benefits 

o Mental health: Exposures to green space have been related to reduced stress, better mood and increased 

cognitive function. 

o Benefits Health related: Green spaces enhance physical activity, hence improving cardiovascular 

health and reducing the risk of obesity while raising life expectancy. 

o Social benefit: The space fosters social interaction, community building, and recreational activities. 

• Economic Gains 

o Property Value Advancement: Green infrastructure can cause the advancement of property values in 

an urban area. 

o Tourism and Recreation: Tourists and locals are attracted to green spaces, hence local economic 

activity is robust. 
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o Reduced Infrastructure Costs: Green infrastructure may help reduce the costs associated with the 

traditional stormwater management and flood control infrastructure. 

• Social Cohesion: 

o Community building: The green infrastructure enables community gatherings, socialization, and 

exposure among the community members. 

o Social Equity: Appropriately conceptualized green infrastructure may foster social equity through the 

provision of green features to all groups of people regardless of income or socio-economic status. 

 

Problem Identification: 

With the fast growth of urban centers, environmental issues such as pollution, loss of green areas, and 

increased susceptibility to climate change have come up. Traditional approaches of urban planning usually 

neglect the connection between the natural ecosystems and create unsound and unhealthy places for living. 

Green infrastructure, which entails the use of natural components such as parks, green roofs, and 

permeable pavements, presents promising opportunities for addressing these problems. The effectiveness 

of green infrastructure in urban planning is however inhibited by lack of holistic approaches, insufficient 

funding, and policy support. There is limited knowledge about the long-term benefits and potential trade-

offs associated with these practices. 

This study attempts to seek out the barriers to incorporation of green infrastructure in the urban planning 

and assess how it can contribute to environmental sustainability and resilience of cities. Best practices in 

the case studies by interviewing urban planners and policy makers, this study provides actionable 

recommendations to foster mutualism between urban development and green infrastructure. 

 

Research Question and Hypothesis: 

Does the implementation of green infrastructure significantly improve air quality in Indian cities? 

• Null Hypothesis (H0): There is no significant correlation between the level of green infrastructure 

integration in urban planning and the overall sustainability and resilience of Indian cities.  

• Alternative Hypothesis (H1): There is a significant positive correlation between the level of green 

infrastructure integration in urban planning and the overall sustainability and resilience of Indian cities 

 

Research Objective: 

• Primary Objective 

To analyse the integration of green infrastructure in Indian cities' urban planning framework and its 

association with sustainable and resilient outcomes. 

• The secondary objectives   

• the identification of key indicators of Indian urban sustainability and resilience; assessment of current 

levels of green infrastructure integration in different Indian cities' urban planning framework. 

• To analyse the factors affecting the level of green infrastructure integration in urban planning by 

including policy frameworks, institutional arrangements, and stakeholder involvement. 

• To assess the effectiveness of existing green infrastructure initiatives in enhancing urban sustainability 

and resilience in selected case studies. 

• To identify and analyse the challenges and opportunities with regard to enhancing the integration of 

green infrastructure into urban planning in India. 
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• To formulate policy recommendations aimed at integrating green infrastructure into urban planning 

frameworks to enhance sustainability and resilience in the city's urban context. 

 

Literature Review: 

Overview: 

Urbanization, on the other hand, poses great environmental challenges; these include air and water 

pollution, urban heat islands, and loss of biodiversity. Green infrastructure has therefore emerged as a 

sustainable alternative, integrating natural elements in the urban environment to augment ecosystem 

services and urban resilience. This review explores the contribution of GI in sustainable urban planning, 

with a view to its environment, social and economic impacts.  

 

Introduction: 

Urbanization in India has gained significant pace in recent years. Some of the major environmental 

concerns, such as air and water pollution, urban heat islands, and biodiversity loss, are related to 

urbanization. Sustainable urban planning combined with green infrastructure forms a critical strategy that 

may help mitigate such challenges. This literature review covers theoretical underpinnings and empirical 

evidence that underpin the symbiotic relationship between sustainable urban planning and green 

infrastructure in the Indian context. 

Sustainable urban planning in India is aimed at balancing economic growth with environmental protection 

and social equity. It stresses principles such as resource efficiency, ecological sensitivity, and community 

participation. Green infrastructure is one of the key components of this framework, including a network 

of natural areas, parks, greenways, and other green spaces designed to provide a range of ecosystem 

services. These include stormwater management, air and water purification, climate change mitigation, 

biodiversity conservation, and improved human well-being. 

 

Key Themes: 

• Green Infrastructure and Climate Change Mitigation: Research conducted in India has 

demonstrated that green infrastructure works effectively to mitigate the effects of climate change. 

Green roofs and permeable pavements add to carbon sequestration, thus contributing to urban heat 

island effect reduction and mitigating rising temperatures as well as improving air quality. e.g., [cite 

relevant Indian studies on urban forests, green roofs, and climate change mitigation]. 

• Green Infrastructure and Ecosystem Services: Research points out the significance of green 

infrastructure in providing essential ecosystem services in Indian cities. Green spaces contribute to 

biodiversity conservation, improve air and water quality, and enhance pollination and pest control. 

(e.g., [cite relevant Indian studies on biodiversity conservation, air and water quality improvement, 

and ecosystem services provided by green infrastructure]) 

• Green Infrastructure and Human Well-being: There is proof of positive impacts of green spaces on 

human health and well-being in Indian cities. The access to green spaces fosters physical activity, 

reduces stress, improves mental health, and increases social cohesion. For example, [cite relevant 

Indian studies on the social and health benefits of green spaces] 

• Challenges and Opportunities: Some of the challenges facing the green infrastructure in Indian cities 

are related to land scarcity, poor awareness, inadequate funds, and institutional barriers. At the same 

time, it presents opportunities to achieve a way out through innovative financing mechanisms, public-
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private partnerships, and community-based approaches. (e.g., [cite studies on the challenges and 

opportunities of implementing green infrastructure in Indian cities])    

 

Interventions: 

Based on the literature review, the following interventions are crucial for promoting the integration of 

green infrastructure into urban planning in India: 

Policy Reforms: 

o Develop and implement strong urban planning policies that prioritize green infrastructure. 

o Integrate green infrastructure considerations into building codes and zoning regulations. 

o Provide incentives for the adoption of green infrastructure, such as tax breaks and subsidies.    

Institutional Strengthening: 

o Improvement in the planning, design, and implementation capacities of urban planning agencies. 

o Enhance inter-agency coordination and cooperation among different departments of government. 

Community Involvement: 

o Engage local communities in the design and implementation of green infrastructure. 

o Raise awareness of the public on green infrastructure benefits. 

Research and Innovation: 

o Support research into development of new and context-appropriate solutions for green infrastructure. 

o Popularize the utilization of indigenous knowledge and customary practices in urban greening. 

Financing Mechanisms: 

o Use green bonds, among other innovative financing mechanisms, for resource mobilization for green 

infrastructure projects.   

. 

Research Gaps: 

Quantification of Green Infrastructure Impact: 

• Qualitative studies: Qualitative research has focused on the advantages of green infrastructure, but 

quantitative measures of its influence on the sustainability and resilience of Indian cities are few. 

• Standardized metrics are lacking: A standardized framework to measure the ecological, social, and 

economic impacts of green infrastructure in the Indian context is still in development. 

• Limitation on data: Availability of trusted and detailed data regarding coverage of green 

infrastructure, quality of environment, and social indicators in Indian cities might be difficult. 

Equity and Social Justice: 

• Limited access to green spaces: Research is required to assess the impact of the distribution of green 

infrastructure on social equity and equal accessibility for marginalized communities. 

• Community engagement and participation: While community involvement is crucial, further 

research is needed to understand the most effective strategies for engaging diverse communities in 

green infrastructure planning and implementation. 

Economic and Financial Considerations: 

• Cost-benefit analysis: Comprehensive cost-benefit analyses of different green infrastructure solutions 

are needed to inform decision-making and demonstrate their economic viability. 

• Innovative financing mechanisms: Exploring and evaluating innovative financing mechanisms, such 

as green bonds, impact investing, and public-private partnerships, in order to mobilize resources for 

green infrastructure projects in India. 
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Climate Change Adaptation and Resilience: 

• Assessing the role of green infrastructure in enhancing urban resilience to climate change 

impacts: Investigating the effectiveness of green infrastructure in mitigating heatwaves, reducing 

flood risks, and improving water security. 

• Integrating climate change considerations into green infrastructure planning and design: 

Developing climate-resilient green infrastructure solutions that can adapt to future climate change 

scenarios. 

Technological Advancements and Innovation: 

• Exploring the potential of emerging technologies: Investigating the role of technologies such as 

remote sensing, GIS, and building information modelling (BIM) in planning, monitoring, and 

evaluating green infrastructure. 

• Develop innovative green infrastructure solutions: Promote research and development of 

innovative and context-specific green infrastructure technologies, such as bio-retention systems, green 

walls, and living roofs, suitable for Indian cities. 

 

Data Sourcing: 

This research paper draws its data sources from a wide variety, including the following: 

▪ Academic Literature: This research work is anchored on a vast review of peer-reviewed journal 

articles, conference proceedings, and books on sustainable urban planning, green infrastructure, 

environmental science, and urban ecology. The sources of literature identification were the Scopus 

database, Web of Science, JSTOR, and Google Scholar. 

▪ Government Reports and Policy Documents: Reports and policy documents from the relevant 

ministries and their agencies in India, especially the Ministry of Housing and Urban Affairs, the 

Ministry of Environment, Forest and Climate Change, and state-level authorities for urban planning, 

present a clear view of policies, regulations, and what the government is doing related to green 

infrastructure and the development of sustainable cities. 

▪ International Reports and Guidelines: International reports and guidelines by other international 

organizations such as World Bank, United Nations Environment Programme (UNEP), the 

Intergovernmental Panel on Climate Change (IPCC) will be of rich value to global perspectives of best 

practices in sustainable planning of urban areas and Green Infrastructure. 

▪ Case Studies: Case studies of successful and unsuccessful green infrastructure projects in Indian cities 

are analysed to understand the factors that contribute to their success or failure. Data for these case 

studies is collected through a combination of desk research, interviews with key stakeholders (urban 

planners, policymakers, community members), and site visits. 

▪ Online Resources: Online resources, such as government websites, news articles, and reports from 

non-governmental organizations (NGOs), provide useful background information on trends in urban 

development, environmental issues, and policy developments in India.    

▪ Google Forms Survey: A Google Forms survey was conducted among a selected subset of urban 

planners, environmental experts, and community members to elicit their thoughts on the challenges 

and opportunities in the implementation of green infrastructure in Indian cities. 

 

Data Analysis: 

The collected data will be analysed using both qualitative and quantitative methods. Qualitative analysis  
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will entail thematic analysis of literature, interviews, and survey responses to identify key themes, patterns, 

and insights. Quantitative analysis will involve statistical analysis of data from government reports, case 

studies, and surveys, to identify trends, correlations, and significant relationships between variables.   

 

Data Quality and Reliability: 

• Critical evaluation of sources: All sources will be critically evaluated in terms of their credibility, 

reliability, and relevance to the research question. 

• Data triangulation: Triangulation of data will be ensured through the use of multiple sources to ensure 

the validity and reliability of findings. 

• Ethical considerations: All data collection and analysis will be conducted ethically to ensure the 

confidentiality and anonymity of participants. 

 

Methodology: 

General Approach: 

This research takes a mixed-methods approach to explore the integration of green infrastructure within 

sustainable urban planning and its environmental, social, and economic impacts. The mixed-methods 

approach enables a holistic understanding through the combination of quantitative and qualitative data 

collection and analysis techniques. 

 

Study Design: 

Literature Review: 

Starting with a comprehensive literature review to gather existing research on the theories and frameworks 

supporting sustainable urban planning and green infrastructure. It will form the foundation and setting for 

the research. 

Case Study Analysis: 

o Selection Criteria: Choose cities that are identified as leaders in the successful inclusion of GI, 

including cities like Singapore, Copenhagen, as well as other emerging leaders in diverse geographical 

settings. 

o Data Collection: Official reports, urban planning documents, and academic studies are to be collected 

to understand the strategies and outcomes of GI in those cities. 

o Analysis: Compare and contrast different approaches, best practices, challenges, and lessons learned. 

Survey and Questionnaire: 

o Participants: Urban planners, policymakers, architects, and residents from various cities. 

o Questionnaire Design: A structured questionnaire is to be designed to assess perceptions, attitudes, and 

experiences related to GI and its impacts. 

o Distribution: Collect online and directly distributed responses. 

o Data Analysis: Quantitative Analysis of Responses from the Survey to see Trends, Correlations and 

Differences. 

Data Triangulation: 

o Integration: The integration of findings from literature review, case studies, and surveys will ensure a 

robust and comprehensive understanding. 

o Validation: The data will be cross-checked from different sources to confirm the findings and draw 

reliable conclusions. 
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Report Writing and Recommendations: 

o Synthesis: Combine all of your findings into a coherent narrative. 

o  Recommendations: Give actionable suggestions to urban planners, policymakers, and other 

stakeholders on how to improve the integration of GI in urban planning. 

 

Study Area: 

Metropolitan Cities (Delhi, Mumbai, Bangalore): 

As these cities are the epitome of complexities of urban challenges in India, such as high population 

density and rapid urbanization with high environmental pressure. Many of these cities have existing green 

infrastructure initiatives, providing valuable case studies. 

Uttarakhand: 

Representing a mountainous region, the state of Uttarakhand would present a unique context of the role 

of green infrastructure in mitigating natural disasters, such as landslides and floods, as well as conserving 

biodiversity. The challenges and opportunities of implementing green infrastructure may be very different 

for a mountainous region from what is experienced in very dense urban areas. 

 

 

 
 

Sample Composition: 

This study makes use of a multi-level data collection methodology that is inclusive of the peer-review 

literature, government reports, and international best practices. In order to have diversified views, the 

Google Forms survey was distributed to 71 participants in the large Indian cities: Delhi, Mumbai, 

Uttarakhand, and Bangalore. Thus, this ensures that a strong and rounded understanding is obtained 

regarding the challenges and opportunities in implementing green infrastructure in the Indian context. 
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Data Analysis: 

 
Figure 1: Age Distribution of Respondents 

Interpretation- The age distribution shows significant interest from young professionals (25-44 years), 

emphasizing their engagement in sustainable urban planning initiatives. 

 

 
Figure 2: Gender Distribution of Respondents 

Interpretation- The survey received 71 responses, with 59.2% identifying as male and 40.8% identifying 

as female. No respondents identified as non-binary/third gender or preferred not to say. 

 
Figure 3: Respondent Occupations 
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Interpretation-The survey respondents represent a diverse range of professionals. Urban Planners 

constitute the largest group at 29.6%, followed by Architects (19.7%), Policy Makers (19.7%), 

Environmental Scientists (18.3%), and others (12.7%). 

 

 
Figure 4: Professional Experience 

Interpretation- The majority of respondents (42.3%) have been working in their current profession for 

less than a year. Another 31% have 1-3 years of experience. A smaller proportion have 4-6 years (7%), 7-

10 years (15.5%), or more than 10 years of experience. This suggests a mix of both early-career and 

experienced professionals participated in the survey. 

 

 
Figure 5: Familiarity with Green Infrastructure 

Interpretation- The majority of respondents are somewhat familiar (59.2%) with the concept of green 

infrastructure, while 32.4% are very familiar. Only a small percentage are neutral (9.9%), somewhat 

unfamiliar (1.4%), or very unfamiliar (1.4%). This suggests a general awareness of green infrastructure 

among the survey participants. 
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Figure 6: Importance of Green Infrastructure 

Interpretation- The vast majority of respondents (64.8%) believe that green infrastructure is extremely 

important for sustainable urban development, with 33.8% considering it very important. Only a small 

minority views it as moderately important (4.2%) or slightly important (1.4%). No one considered it not 

important at all. This highlights a strong consensus on the significance of green infrastructure for 

sustainable urban development among the survey participants. 

 

 
Figure 7: Perceived Benefits of Green Infrastructure 

Interpretation- The survey respondents identified several key benefits associated with green 

infrastructure. The most frequently cited benefits were improved air quality (91.5%), better water 

management (84.5%), and enhanced biodiversity (81.7%). Other benefits mentioned included reduced 

urban heat islands (70.4%), increased property values (70.4%), and social and recreational benefits 

(59.2%). 
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Figure 8: Green Infrastructure Project Involvement 

Interpretation- The survey results show that 54.3% of respondents have been involved in projects that 

integrate green infrastructure, while 45.7% have not. This suggests that a significant portion of the 

respondents have practical experience with green infrastructure implementation. 

 

 
Figure 9: Barriers to Green Infrastructure Implementation 

Interpretation- The survey respondents identified several key barriers to implementing green 

infrastructure in urban planning. The most frequently cited barriers were lack of awareness (87.3%), 

maintenance challenges (81.7%), and high initial costs (71.8%). Other barriers mentioned include limited 

space in urban areas (74.6%) and inadequate policy support (69%). 
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Figure 10: Strategies to Overcome Barriers 

Interpretation- The respondents identified several strategies to overcome the barriers to green 

infrastructure implementation. These include increased funding and incentives (78.9%), public awareness 

campaigns (91.5%), policy and regulatory support (91.5%), community engagement (81.7%), and 

technological innovations (76.1%). 

 

 
Figure 11: Optimism for Green Infrastructure Integration 

Interpretation- The majority of respondents (57.7%) are very optimistic about the future integration of 

green infrastructure in urban planning. 38% are optimistic, while a small percentage are neutral (2.8%), 

pessimistic (0.7%), or very pessimistic (0.7%). This suggests a positive outlook on the future of green 

infrastructure in urban development. 
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Figure 12: Recommendations for Green Infrastructure Implementation 

Interpretation- The vast majority of respondents (85.9%) believe that prioritizing green infrastructure in 

urban planning is crucial for enhancing its implementation. Other suggestions included shifting towards 

the concept of green infrastructure (1.6%), government support (1.6%), and identifying your goals (1.6%). 

 

 
Figure 13: Additional Comments and Suggestions 

Interpretation- The vast majority of respondents (90.3%) did not provide any additional comments or 

suggestions. A small percentage offered suggestions such as preparing a master plan (1.6%), considering 

green infrastructure incorporation (1.6%), and highlighting the urgent need for green infrastructure in 

Delhi/NCR (1.6%). 

 

Conclusion: 

Based on the survey, in principle, integration of the perceived role is critical on green infrastructure and 

sustainable development for the city. Great, if not full, percent was able to recognize at least one multiple 

benefits offered by green infrastructure, as there is the improvement related to air quality, enhancement 

regarding water quality, heat reduction in the urban cities' islands, biodiversity boost and enhancing well-
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being. More so, there was a significant agreement on the need for green infrastructure in addressing climate 

change and making cities more resilient. Although respondents noted a significant number of benefits, 

several key barriers to the more widespread adoption of green infrastructure were identified, such as high 

initial costs, difficulties in maintenance, unawareness, limited space in cities, and lack of support from 

policies. 

However, they were equally upbeat about the prospects for the future of green infrastructure based on the 

prospect for strategy improvement in areas including increase funding and incentives, public education 

campaigns, policy support by regulations, community-based mobilization, and innovative application of 

technology to eliminate problems. The results based on the survey also presented facts that a good 

proportion of the respondents had handled other projects that applied green infrastructure practices 

showing increased recognition and its uptake. Overall, the results call for a multi-faceted approach to 

encouraging the integration of green infrastructure in urban planning in India.  

Including: 

• Strong policy support: Policies and regulations that promote the adoption of green infrastructure and 

make it easier for communities to adopt. 

• Community engagement: An active community participation in planning and implementing green 

infrastructure projects. 

• Capacity building: Improving the capacity of urban planners, policymakers, and other stakeholders 

to plan, design, and implement effective green infrastructure solutions. 

• Research and innovation: Investing in research and development to overcome the technical and 

financial barriers to implementing green infrastructure. 

By following these recommendations and building on the increasing recognition and advocacy for green 

infrastructure among professionals, India will be better placed to open doors for more sustainable, resilient, 

and liveable cities. 

 

Policy Implications: 

The results of this research have strong policy implications to encourage the integration of green 

infrastructure in Indian cities. First, the development and implementation of robust policies and regulations 

should be given preference that incentivize the use of green infrastructure. This can include financial 

incentives such as tax breaks and subsidies, zoning regulations that mandate the inclusion of green spaces 

in new developments, and performance standards for stormwater management that encourage the use of 

green infrastructure solutions. Secondly, there is a critical need to strengthen institutional capacity and 

inter-agency coordination to effectively plan, design, and implement green infrastructure projects. This 

includes capacity building on the part of the agencies responsible for urban planning and fostering 

intergovernmental relationships, as well as specifically dedicated funding sources for initiatives in green 

infrastructure. Final but not the least: community engagement and participation have to be promoted and 

made integral to the planning and implementation process; this can be done through public consultations, 

community workshops, and especially through the creation of green spaces that respond to local people's 

needs and preferences. 
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Annexure: 

Annexure 1 

Figure 

No. 

Title Description 

Figure 1 Age Distribution of Respondents Majority aged 25-34, followed by 35-44 and under 25 

Figure 2 Gender Distribution of Respondents The graph shows a majority of male respondents 

(59.2%) compared to female respondents (40.8%) 

Figure 3 Respondent Occupations Urban planners (29.6%) dominate, followed by 

architects, policy makers, and environmental 

scientists 

Figure 4 Professional Experience Most have <1 year (42.3%) or 1-3 years (31%) 

experience 

Figure 5 Familiarity with Green 

Infrastructure 

Most are somewhat (59.2%) or very (32.4%) familiar 

Figure 6 Importance of Green Infrastructure Most view green infrastructure as extremely (64.8%) 

or very (33.8%) important 

Figure 7 Perceived Benefits of Green 

Infrastructure 

Improved air quality (91.5%) and better water 

management (84.5%) are most frequently cited 

Figure 8 Green Infrastructure Project 

Involvement 

54.3% have been involved in green infrastructure 

projects 

Figure 9 Barriers to Green Infrastructure 

Implementation 

Lack of awareness (87.3%) is the biggest barrier, 

followed by maintenance (81.7%) 

Figure 

10 

Strategies to Overcome Barriers Public awareness (91.5%) and policy support (91.5%) 

are seen as most crucial 

Figure 

11 

Optimism for Green Infrastructure 

Integration 

Majority (57.7%) are very optimistic, 38% are 

optimistic 

Figure 

12 

Recommendations for Green 

Infrastructure Implementation 

Prioritizing green infrastructure (85.9%) is the most 

common recommendation 

Figure 

13 

Additional Comments and 

Suggestions 

90.3% of respondents provided no additional 

comments 

 

References 

1. Coelho, P., Morales, M. E., & Diemer, A. (2017). Analyzing Symbiotic Relationships in Sustainable 

Cities-A framework. Europe and Sustainable Development: Challenges and Prospects Analyzing, 

October, 192-217. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240633921 Volume 6, Issue 6, November-December 2024 18 

 

2. Mell, I. C. (2010). Green infrastructure: concepts, perceptions and its use in spatial 

planning (Doctoral dissertation, Newcastle University). 

3. Das, D. K. (2024). Exploring the Symbiotic Relationship between Digital Transformation, 

Infrastructure, Service Delivery, and Governance for Smart Sustainable Cities. Smart Cities, 7(2), 806-

835. 

4. Abbott, J. (2013). Green infrastructure for sustainable urban development in Africa. Routledge. 

5. Mell, I. C. (2008, June). Green infrastructure: concepts and planning. In FORUM ejournal (Vol. 8, No. 

1, pp. 69-80). Newcastle, UK: Newcastle University. 

6. Chenoweth, J., Anderson, A. R., Kumar, P., Hunt, W. F., Chimbwandira, S. J., & Moore, T. L. (2018). 

The interrelationship of green infrastructure and natural capital. Land use policy, 75, 137-144. 

7. Behera, S. K., Mishra, S., Sahu, N., Manika, N., Singh, S. N., Anto, S., ... & Pandey, N. (2022). 

Assessment of carbon sequestration potential of tropical tree species for urban forestry in 

India. Ecological Engineering, 181, 106692. 

8. Robinson, J. M., Watkins, H., Man, I., Liddicoat, C., Cameron, R., Parker, B., ... & Meagher, L. (2021). 

Microbiome-Inspired Green Infrastructure: a bioscience roadmap for urban ecosystem health. arq: 

Architectural Research Quarterly, 25(4), 292-303. 

9. Robinson, J. M., Mills, J. G., & Breed, M. F. (2018). Walking ecosystems in microbiome-inspired 

green infrastructure: an ecological perspective on enhancing personal and planetary 

health. Challenges, 9(2), 40. 

10. Samora-Arvela, A., Ferrão, J., Ferreira, J., Panagopoulos, T., & Vaz, E. (2017). Green infrastructure, 

climate change and spatial planning: Learning lessons across borders. Journal of Tourism, 

Sustainability and Well-being, 5(3), 176-188. 

11. Salata, K. D., & Yiannakou, A. (2016). Green Infrastructure and climate change adaptation. TeMA-

Journal of Land Use, Mobility and Environment, 9(1), 7-24. 

12. Tóth, A., Halajová, D., & Halaj, P. (2015). Green infrastructure: A strategic tool for climate change 

mitigation in urban environments. Ecology & Safety, 9, 132-138. 

13. Cameron, R. W., & Blanuša, T. (2016). Green infrastructure and ecosystem services–is the devil in the 

detail?. Annals of botany, 118(3), 377-391. 

14. Venkataramanan, V., Packman, A. I., Peters, D. R., Lopez, D., McCuskey, D. J., McDonald, R. I., ... & 

Young, S. L. (2019). A systematic review of the human health and social well-being outcomes of green 

infrastructure for stormwater and flood management. Journal of environmental management, 246, 

868-880. 

https://www.ijfmr.com/

