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Chapter 1 - Overview 
 
All India Women’s Conference (AIWC) was founded in 1927 and registered in 1930 under the 
Societies Registration Act XXI of 1850. It is an organisation dedicated to the upliftment and 
betterment of women and children. Members across the country carry on the work zealously 
with selfless dedication. AIWC is recognized worldwide as a premier organisation working for 
empowerment of women. 
GenderCC – Women for Climate Justice is a global network of organisations, experts and 
activists working for gender equality, women’s rights and climate justice.  

 

GenderCC has evolved in the context of the international climate negotiations (UNFCCC).It 
includes women and gender experts working in policy, research and practical implementation 
at international, national and local levels. 
GenderCC is working to ensure that gender dimensions are fully integrated into climate policy. 
Gender responsive approaches must be developed and implemented in adaptation, mitigation 
and low-carbon development. Finance, technology sharing and capacity building, as well as 
outreach and participation, must also be gender responsive to meet the needs of women and 
men. 
 
While the gender dimensions of climate change are receiving growing attention, the specific 
challenges that cities face in light of climate change are also increasingly recognised. As a result, 
urban areas are seen as a key area of climate action and cities are increasingly considered to be 
crucial actors for the implementation of climate policy, including within the context of the 
United Nations Framework Convention on Climate Change. Similarly, the gender and climate 
change nexus has been also recognised, both by the UNFCCC and by a growing number of 
countries within national climate policies.  
 
Nevertheless, gender issues are rarely considered in urban climate policy, although there is 
considerable evidence that it is both necessary and strategic for local policy makers to do so. 
Gender-sensitive urban climate policies can result in enhanced effectiveness, acceptance and a 
range of co-benefits. As one of the first organisations to address the gender dimensions of 
urban climate policy, GenderCC has undertaken initial research and produced several 
guidebooks on this issue. During these efforts, it became obvious that there is very little 
practical experience with gender-sensitive urban climate policy available, in particular for 
mitigation.  
 
GenderCC therefore initiated the Gender Into Urban Climate Change Initiative (GUCCI), in 
collaboration with All India Women’s Conference in India, Aksi! for gender, social and ecological 
justice in Indonesia, and GenderCC Southern Africa, in an attempt to close this gap and explore 
options for integrating gender and social issues into urban climate policies in several pilot cities. 
The project was launched in 2015 and is part of the International Climate Initiative (IKI), 
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supported by the German Federal Ministry for the Environment, Nature Conservation, Building 
and Nuclear Safety (BMUB). 
 
 
AIWC Mumbai branch has been assigned the task of identifying the pressing issues related to 
Climate Change & Gender in Mumbai City. AIWC Mumbai will be closely working with citizens, 
community groups and local policy-makers to push for changes in local climate policy, by 
getting involved in planning processes, offering gender training for climate policy makers, 
organising stakeholder workshops on urban climate policy and reaching out to media. 
 
Following issues will be looked into depth.    
1. What are the available adaptation options? 
2. Under which climatic conditions will they work effectively? 
3. Anticipated benefits for gender equality in general and in particular for women most 

vulnerable to the effects of climate change. 
4. Resource requirements to implement them. 
5. Requisite institutional structures and processes and potential spillover effects.  
6. Climate change mitigation, i.e. reducing or limiting greenhouse gas emissions. 
 

Based on above study, policy recommendations will be presented to the concerned authorities. 
AIWC will facilitate a dialogue between the authorities and the stakeholder to speed up the 
decision process. 
The Agenda of AIWC (Mumbai) so far: 

 Climate Change Awareness 

 Sustainable livelihoods for urban Fisherwomen  

 Health Improvement  

 Solid Waste Management and Tree Plantation 
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Chapter 2 - Pilot City: Mumbai 
 

2.1 General Information 

Mumbai spans over 43.777 sq kms in Area having a population of 16 million. It lies between 
Latitude - 18º 53' North, Longitude - 72º 50' East. The city is surrounded on three sides by the 
sea: Arabian Sea to the West, Harbour Bay in the West and Thane Creek in the East. The height 
of the city is just 10-15 meters above the sea level. Bombay, now known as Mumbai, is a 
thriving cosmopolitan, multi-cultural city, and is the financial capital and centre of India's 
entertainment industry. 

 

 
 

At first there were just seven islands separated by swamps: the land was dangerous and 
unhealthy. A thousand years ago the islands were part of the Magadhan Empire. Later they 
belonged to the Silhara family and in 1343 they became part of the lands of the Sultan of 
Gujarat. 

In 1534, the Portuguese captured the islands and established a trading centre (or 'factory') 
there. The Portuguese called the place Bom Bahia, meaning 'the good bay', which the English 
pronounced Bombay. 

This trading place slowly grew, with local people trading products such as silk, muslin, chintz, 
onyx, rice, cotton and tobacco. By 1626, there was a great warehouse, a Ferry Wharf, a fort and 
a ship building yard. There were also new houses for the general population, and mansions for 
the wealthy. 

In the early 1800s, much engineering work was carried out in Bombay. The city's swamps were 
completely filled in, and by 1845 the seven small islands that had previously made up Bombay 
had been turned into one large island. 

In 1853, the first Indian railway opened, which stretched from Bombay to Thana. The 
employment created by the new railway attracted more people to settle in Bombay. To keep 
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control, the East India Company created a number of government buildings. These were in a 
style very similar to city halls built in England at the time. 

The city has continued to grow. In 1864, there were 816,562 living there. By 1991, the 
population of the whole of Bombay (which had spread beyond the islands) was 9,900,000. 

The city changed its name in 1995 to Mumbai, after Mumbadevi, the stone goddess of the 
deep-sea fishermen who originally lived on the islands. 

 

2.2 Socio-Economic factors 

 
Mumbai has been a constantly evolving, globally engaged city over the past century. In the last 
25 years, it has made a rapid economic transition from trade to services, and has expanded its 
national and cross-border roles. Mumbai is simultaneously a successful and under-performing 
city. Its dynamic economy and capacity for job creation co-exist with a social profile of extreme 
inequality, informality and disparity. The scale of these challenges is so great as to require 
urgent upgrades to institutions, planning and co-ordination across the metropolitan region. 
Mumbai has achieved a great deal within the existing economic, governance and infrastructure 
model, but its medium-term economic and quality of life ambitions require first a series of 
governance reforms, large scale investments, and tactical interventions. 

 
The population of Greater Mumbai has increased more than twelve times in the last century. 
Until 1950, most of the growth remained within the Island City but this significantly reduced 
after 1971 due to congestion. After independence, with the influx of refugees, both the Eastern 
and Western suburbs started growing rapidly. Since 1981, the suburban district of Mumbai has 
become the largest district in the State of Maharashtra in terms of population. The population 
growth has further spilled over in the BMR region and the region has been continuously 
growing for the last fifty years. Migration from within the state and from the various parts of 
the country into the city has played a significant role in its population growth. The population of 
Mumbai is marked by its social heterogeneity cutting across racial, religious, regional and 
linguistic lines. Each community initially had its niche in the occupational structure. The various 
religious and caste communities remained largely encapsulated and, in spite of being 
juxtaposed in Mumbai’s cosmopolitan setting, continued to maintain lifestyles, which differed 
relatively little from those practiced in their respective regions of origin. 1,2

 

 

A fine example of this is the Dharavi, one of the world’s largest slums. It was founded in 1882 
during the British colonial era, and grew in part because of an expulsion of factories and 
residents from the peninsular city centre by the colonial government, and from the migration of 
poor rural Indians into urban Mumbai. And since then, it has only grown in size and density of 
people. Dharavi has an active informal economy in which numerous household enterprises 
employ many of the slum residents in manufacturing leather, textiles, pottery and other items. 
The total annual turnover has been estimated at over US$1 billion. In spite of this, Dharavi face 
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the usual issues of slums such as sanitation, water supply, electricity, public health and law and 
order.3 

 
 

 
 
As per provisional reports of Census India, the population of Mumbai in 2011 is 12,442,373; of 
which male and female are 6,715,931 and 5,726,442 respectively. Although Mumbai city has 
population of 12,442,373; its urban / metropolitan population is 18,394,912 of which 9,872,271 
are males and 8,522,641 are females. The table below depicts the population in Mumbai City 
alone.3 

 

 

Table 2.1 

Mumbai City 

 

Total Males Females 

Population 

 

12,442,373 6,715,931 5,726,442 

Literates 

 

10,084,507 5,633,709 4,450,798 

Children (0-6) 

 

1,203,770 629,262 574,508 

Average Literacy 

(%) 

 

89.73% 92.56% 86.39% 

Sex Ratio (Females 

per  

thousand males) 

 

853   

Child Sex Ratio 

(Females per  

thousand males) 

 

913 
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2.3 Dynamics of Socio-Economic conditions in Mumbai  

Mumbai City has always attracted the populations from neighbouring regions. Given below are 
the drivers responsible for village - city migration. The city population has grown steadily in the 
last 5 decades. There is a consistent growth from about 3 million in 1951 to 8 million in 1981 to 
12 million in 2001 as per the Census figures. The mid-year population estimates for 2008 
suggest that the population has grown to 13.4 million with the density of 30,803 per sq. km. 
Mumbai, being the financial capital of the country with a large industrial and commercial base, 
attracts a large workforce into the city.  
 
The growing population adds to the pressure on basic infrastructure, civic amenities and 
housing. It also leads to congestion, heavy vehicular traffic, growth in illegal slum dwellings, 
unhygienic living conditions and the problem of solid waste disposal 
 
Push Factors - Economic 

 The Green Revolution (a government programme to improve agriculture) has reduced 
farm work in rural areas as more machinery is now used.  Also high yielding seed 
varieties were introduced needing lots of fertilizer and pesticides.  Only large farms can 
afford the chemicals and machinery.  Many small farms cannot compete and farmers 
have sold up.  Farm jobs have become harder to find and those that remain are 
incredibly poorly paid, often on an hourly basis. 
 

 Population growth in rural Maharashtra has been rapid.  In India the tradition is for a 
father’s land to be divided equally between his sons.  This has led to people farming 
plots of land which are too small to support a family, leading to malnutrition.  Incomes 
are very low and it is hard to feed, clothe and house more children.  Due to the lack of 
land people have tried farming in areas unsuitable for cultivation or the land itself is 
rendered infertile due to over cultivation. 

 
 

Push Factor - Social  

 Educational and health standards are much lower in rural areas because it is hard to get 
teachers and doctors to work in the impoverished countryside.  They want to work in 
towns where living conditions are better. 
 

 Young people see farming as hard work with long hours and low pay.  It provides few 
prospects of a better life in the future. 

 
Pull Factors – Economic 

 Mumbai is the financial capital of India and many Indian companies have their 
headquarters there.  All these jobs promise to offer higher pay than farm work but the 
reality is often that skills are required to take some positions that the majority does not 
have. 
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 Investment by the Mumbai Metropolitan Authority, the Indian government and 
international agencies e.g. the UN in public works e.g. improving water supplies offers 
the potential of employment in public services 

 
 

Pull Factor - Social  

 Mumbai has some good schools and universities as well as decent hospitals and 
dentists. The quality of life will be higher than in the countryside. 
 

 In Mumbai a home is more likely to have services such as water, electricity and 
sewage.  These increase living standards and so are attractive to prospective migrants. 
 

 Many migrants will already know people who have left the countryside to go to the 
city.  They hope that these contacts will help them to find work and housing etc. 
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Chapter 3 – Climate Change in Mumbai 
 
Mumbai is an island outside the mainland of Konkan in Maharashtra State and is separated 
from the mainland by a narrow creek known as Thane Creek and a Harbour Bay. The city is 
surrounded on three sides by the sea: Arabian Sea to the West, Harbour Bay in the West and 
Thane Creek in the East. The height of the city is just 10-15 meters above the sea level. A large 
part of the City District and Suburban District is land reclaimed from the sea. The new industrial, 
commercial and residential settlements have developed along the reclaimed coastal areas 
which are low-lying and flood prone. 
 
Being a coastal city, Mumbai is prone to cyclones and gusty winds. There are a number of wards 
along the coast (Arabian Sea and Thane Creek) that are vulnerable to cyclonic impacts. For 
instance, in wards A – D, G-North, G-South, S and T, the Greater Mumbai Disaster management 
Action Plan (DMAP) has identified settlements that are acutely vulnerable to cyclones. 
Mumbai falls in the Seismic Zone III which is Moderate Damage Risk Zone. As per 2001 census, 
Mumbai has over 276,000 dwellings (residential, industrial and commercial) of which only 9% 
are made of reinforced concrete, 31% are engineered constructions and around 60% are non-
engineered constructions, which correspond with the large presence of slum settlements. The 
major risk category is the engineered constructions, some of which are ‘cessed’ buildings. These 
buildings, on account of rent control, have suffered from lack of maintenance and apathy from 
landlords and are now in dilapidated conditions. Such constructions are more vulnerable to 
extreme weather events as well. Many slum settlements also face the risk of landslides usually 
occurring during heavy rains with gusty winds. These are generally located on the hill slopes, 
bottom of hills or near abandoned quarries. 
 
Mumbai also plays host to around 900 industries that are involved in manufacturing or 
processing or storage of hazardous goods. Many of these are in close proximity to residential 
and commercial areas, thereby increasing the risk of fires and explosions. The major 
concentration of such industries is in the Chembur-Trombay belt (Wards M-West and M-East). 
The area has major chemical complexes, refineries, fertilizer plans, atomic energy 
establishment and thermal power plant. The presence of such industries only enhances the 
vulnerability in case of extreme weather events. 

 

3.1 Greenhouse Gas Emissions – India / Mumbai City 

The World Resources Institute (WRI) — a global research organization — has come out with its 
latest analyses of the country-wise emissions of climate-damaging greenhouse gases. It shows 
India despite being the fourth largest carbon emitter continues to be far behind the other three 
top big emitters in terms of per capita emission. 
 

3.2 GHG footprint (carbon dioxide equivalent emissions, Gg) of Greater 

Mumbai
4 
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Greater Mumbai, the capital of Maharashtra is one of the major port cities, located at the Coast 
of Arabic Sea in the west coast in India. Greater Mumbai region consists of Mumbai city district 
and Mumbai sub urban district. Carbon dioxide equivalent emissions from Mumbai were found 
to be 22783.08 Gg CO2eq.4The table and graph below shows the prime sources of greenhouse 
gas (GHG) emissions in the city. This is a carbon footprint of about 1,24 tons CO2eq per person.   
 
Table 3.14 
Sector  Gg CO2eq 
Domestic Sector 8474.32 
Transportation 3966.18 

Fugitive emission 0.03 
Auxiliary consumption & Transmission  1247.54 
Electricity consumption 5341.34 
Waste & Waste Water 1955.01 
Agriculture & Livestock 26.99 
Industry  1798.69 

 
 
Fig 3.1 –Sectorwise distribution of GHG Footprint of Greater Mumbai 
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3.3 Effects of Climate Change on Coastal Cities 

Cities are particularly vulnerable in that they are immobile. Such infrastructure as bridges, 
subway systems, buildings, and roads, the historic sense of place, and rootedness of residents 
are critical attributes of cites. These strengths of place can, however, become liabilities if the 
local ecosystems that they are based on are unable to adapt to the climate-induced changes. 
Climate change poses serious threats to urban infrastructure, quality of life, and entire urban 
systems. Not only poor countries, but also rich ones will increasingly be affected by anomalous 
climate events and trends.5 

Traditionally, cities were located near rivers and oceans for transportation and connectivity 
purposes. This natural geographic advantage is now increasing vulnerability of cities as sea 
levels rise and wind storms increase in severity and frequency. In Europe, 70 percent of the 
largest cities have areas that are particularly vulnerable to rising sea levels, and most of these 
cities less than 10 meters above sea level. Port cities in developing countries — such as Kolkata, 
Shanghai, and Guangzhou — are as vulnerable as such cities in developed countries —
Rotterdam, Tokyo, or New York City. China alone has more than 78 million people living in 
vulnerable low elevation cities; this number is increasing annually at 3 percent.6 
 

3.4 Effects of Climate Change on Costal Ecosystems 

Global climate change brings additional pressure on degraded coastal ecosystems. Climate 
change will have enormous effect on the physical, biological and biogeochemical characteristics 
of the oceans and coastal areas by modifying the ecological structure and functions. Coastlines 
are highly vulnerable to extreme events, such as storms, which impose substantial costs on 
coastal communities. Nearly 120 million people in the World are exposed to tropical cyclones 
annually, which have killed 250,000 people from 1980 to 2000. Through the 20th century, 
global rise of sea level contributed to increase in coastal inundation, erosion and ecosystem 
losses, albeit with considerable local and regional variations (IPCC, 2007). From 1961 to 2003, 
the average rate of sea level rise was 1.8 ± 0.5 mm/yr. The projected rise from 1990 to 2100 is 
9–88 cm with a mid-estimate of 48 cm (IPCC, 2001). Recent study shows that rise in sea level is 
much greater than the earlier estimation in the IPCC and other scientific studies (Pie croft et al., 
2014). Based on revised estimates the sea level rise until 2100 will be between 1.0 and 2.0 m, 
compared with 0.4 and 1.0 m estimated earlier. Besides SLR, storms and tropical cyclones also 
lead to significant effects at the coast, directly through changes in extreme winds, and indirectly 
by causing storm surges and large waves.7

 

 

3.5 Climate Change risks affecting Mumbai 

The Energy and Resources Institute (TERI) in April 2010 conducted a two year study across the 
State of Maharashtra of which Mumbai is the capital. The report published by TERI is called - 
Assessing Climate Change Vulnerability and Adaptation Strategies for Maharashtra: 
Maharashtra State Adaptation Action Plan on Climate Change (MSAAPC)8 
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The study seeks to analyze projected climate change impact on five key sectors:  
Hydrology and water resources;  
Agriculture; 
Coastal areas; 
Marine ecosystems;  
Livelihoods.  
 
TERI also suggested an adaptation strategy for Mumbai to deal with the complications arising 
from climate change. Popular engagements with climate change, however, have begun to be 
articulated. 
 
According to a study by Kumar, Jawale and Tandon (2008)9. Mumbai has a high exposure to 
risks associated with climate change, especially rises in sea levels, due to its high density of 
population and its commercial and industrial buildings.  
 
Impacts on Infrastructure  
 Frequent floods and salt-water intrusion will affect the structural stability of high-rise 

buildings. 
 Sea-level rise will result in a loss of coastal area and ingress of sea water, which will lead to 

monetary loss due to buildings being affected in the region close to the shore. 
 
Impacts on Human Health 
 Human health is another major area where the impacts of climate change could be very 

severe, resulting in the increase of three major illnesses: diarrhea, malaria, and 
leptospirosis.  
 

Impacts on Economy  
 Estimated costs due to climate change in Mumbai include: dislocation due to extreme 

events of flooding; material damage to low-lying areas; mortality costs due to extreme 
events of flooding; building-foundation damages; and loss of tourism. 
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3.6 Impacts of Climate Change on vulnerable native population- The Kolis 

(fisherfolk) of Mumbai 

Fishery is one of those sectors which is highly vulnerable to climate change and the livelihood of 
fishermen is at stake. It affects the fish distribution and thereby redistributes fishing efforts. 
The rise in sea level has a number of biophysical and socio-economic impacts.  
It is an important source of livelihood for nearly 41,000 people in Mumbai. According to the 
Marine Fishery Census (MFC, 2010), there are 30 fishing villages (Machimarnagar) overcrowded 
with recent migrants and urbanisation in Mumbai. There are 612 fisherfolk families living below 
poverty line (BPL) (MFC, 2010). 
Degradation of coastal ecosystems has seriously impacted the well-being of the communities 
dependent on the coastal ecosystems. Increased flooding and degradation of freshwater, 
fisheries and other resources could have enormous socioeconomic impacts on millions of 
resource deficient vulnerable communities. It may lead to low productivity, low income, 
starvation, poor health as well as poor standard of living of the fishermen.  
Fishing supports livelihood through fish production, processing and marketing activities. Over a 
period of time, fishing operations are changing from subsistence based traditional occupation 
to profit oriented business, which is resulted into better livelihoods than before but also 
seriously threaten traditional skills, knowledge, and employment of artisanal fishermen. The 
diffusion of new technologies has benefited large scale fishermen primarily and leaving others 
behind. 
 

 
 

The Machimarnagaris a unique traditional fishing village in the midst of a huge commercial city 
and urban landscape, with 95 percent of the working population involved in fishing. Generally 
men go to the sea for fishing and women sell fish in the dock. Until a decade back villagers used 
to get fish within 100 metres of the sea coast but now they have to go far beyond that distance. 
Without using the technical language of climate change discourse, the villagers point out that 
since the past decade there has been instances of unusual storms in the sea, as a result the 
water in the sea gets colder and as a result fishes have not been laying eggs on the 
conventional pattern. Primarily, fish only lay egg when the temperature of water is 
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comparatively warmer. Resultantly, in the last few years the number of fishes in the sea has 
gone down.  
Traditionally, the Fishermen are responsible for all work at sea, as well as more technical jobs 
such as working in the ice factory, boat building, managing the jetty and ferry services, and 
making fishing nets. Whereas the women take up all other responsibilities once the catch is off-
loaded, like sorting, drying or cleaning, and selling of fish. Hence, on days when boats are not at 
sea or the catch is insufficient, women leave their homes as early as 2 am, travel to fishing 
docks to buy fish at wholesale prices, and then come back to respective market to sell. Due to 
various climatic and urbanization stresses, the quantity of fish being caught has been 
decreasing over the years, increasing the burden of procurement on women. Women cannot go 
out to sea, for cultural reasons, nor are they trained for skilled jobs in the industry, like net 
making or working in the ice factory, delineating other subsistence tasks to them.  
This an everyday burden of poverty that is being borne by women, who are forced to work as 
housemaids to bolster the family income. Falling income affects education and social activities. 
Girls are the first ones to be taken out from school when finances are tight are sent out to do 
menial labor. Once women lose their decision making capabilities, they become vulnerable to 
violence and abuse. The extent of vulnerability and impacts of climate risks on people in urban 
coastal communities must be studied further.  
 
Dharavi, the world’s second largest slum is home to a million people crammed into a 2.6  
square km space. In fact, an estimated 6.5 million people, around 55 percent of Mumbai’s total 
population, live in slums. Some 78 percent of community toilets in Mumbai’s slums lack water 
supply and 58 percent have no electricity. The average life span of a slum resident is under 60 
years old, due to disease and unsanitary living conditions. There is an average of 1 toilet per 
1,450 people in Dharavi and the toilets themselves are poorly constructed, prone to collapse, 
flooding and overflowing.10  Simply surviving in this environment is a day-to-day challenge for its 
residents. And now, these already vulnerable communities are facing the hardships brought on 
by climate change. Climate change increases the residents’ vulnerability, with unusually severe 
rain damaging the already poor structures and floods, leading to the mixing of water supply 
lines and sewers. This has serious human health implications. Among the health issues are 
water-borne diseases such as dysentery, cholera and schistosomiasis and vector-borne diseases 
including dengue and malaria. Other impacts of climate change include sewer overflows, poor 
solid waste management, drowning, impassable roads, landslides, clogged drainages, 
electrocution and personal safety — which mainly affects women and children, especially girls. 
Women’s empowerment and gender equality are critical components in managing climate 
change and affecting a sustainable future in vulnerable communities. 
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Chapter 4 -The City’s response to Climate Change 

4.1 Governance and Services 

Mumbai city is administered by the Municipal Corporation of Greater Mumbai (MCGM), the 
largest municipal corporation in South Asia. Its titular head is a Mayor with few executive 
powers. The municipal corporation and Mayor are voted in every five years. The Corporation's 
real executive power resides in the Municipal Commissioner, a civil servant appointed by the 
state government. The additional commissioners, deputy commissioner, assistant 
commissioner and various heads of departments report to the Municipal Commissioner. All of 
the departments work on multiple, inter-disciplinary projects, in close collaboration with each 
other and staff report to different heads depending on the project. 
 
Mumbai is divided into several municipal divisions and wards, each overseen by an Assistant 
Municipal Commissioner. Each of the 24 municipal wards have individual 
corporators (councillors) elected by popular vote every five years. 
 
   BRIHANMUMBAI MAHANAGAR PALIKA 
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The corporation’s duties, set out in the Bombay Municipal Act, involve: 
 

 The development and repair of roads, flyovers, and street lighting in Mumbai city 
proper and all other parts of Greater Mumbai, as well as the enhancement of 
public parks and beaches. 

 Maintenance of health and sanitary issues; provision and upkeep of public 
toilets, garbage collection, sewerage system, hospitals and health centres. 

 Public supply of clean drinking water. 

 Registration of births and deaths and upkeep of other statistical records. 

 Implementation of rules for city planning and building construction. The 
metropolis has two revenue districts in Maharashtra, each under the jurisdiction 
of a district collector with responsibility for property records and revenue 
collection for the state government. 
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Out of the several departments, The BEST enjoys a high degree of autonomy under the BMC. 
The BEST runs a total of 4,680 buses, ferrying 5 million passengers, over 365 routes. The 
electricity department is in-charge of planning, new projects, construction, street lighting, 
computer applications and the generation cell. It is also in-charge of material testing and the 
Standards, Meters and Relays and the Review departments. Unlike the transport company, the 
electricity department services only the Mumbai City area, and not the suburbs. BEST plans to 
install photovoltaic cells in each of its 25 bus depots. They also plan to use solar power in 
gardens and street lighting where the demand is low. Another option being considered is the 
possibility of using the 7,000 tons of garbage disposed by the city on a daily basis, to a waste-to-
energy plant. 
 
Another nodal agency involved in shaping the city is Mumbai Metropolitan Region 
Development Authority - MMRDA 
 
The MMRDA was established in accordance with the Mumbai Metropolitan Development Act, 
1974, on 26th January, 1975.Since its inception, MMRDA is engaged in long term planning, 
promotion of new growth centres, implementation of strategic projects and financing 
infrastructure development. The Regional Plan provides for a strategic frame work of MMR's 
sustainable growth. The object behind establishing MMRDA was to make MMR a destination 
for economic activity by promoting infrastructure development and improving the quality of 
life. 
  
The MMRDA prepares plans, formulates policies and programs, implements projects and helps 
in directing investments in the Region. 
  
The broad responsibilities of the Mumbai Metropolitan Region Development Authority 
include: 
 

 Preparation of Regional Development Plans 

 Providing financial assistance for significant regional projects 

 Providing help to local authorities and their infrastructure projects 

 Coordinating execution of projects and/or schemes in MMR 

 Restricting any activity that could adversely affect appropriate development of MMR, 
etc. 

 
In particular, it conceives, promotes and monitors the key projects for developing new growth 
centers and brings about improvement in sectors like transport, housing, water supply and 
environment in the Region. 
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4.2 National and State-level policies on Climate Change 

4.2.1 National Action Plan on Climate Change (NAPCC) 

India’s first National Action Plan on Climate Change (NAPCC) outlining existing and future 
policies and programs addressing climate mitigation and adaptation. The plan identifies 8 core 
“national missions” running through 2017. It directs ministries to submit detailed 
implementation plans to the Prime Minister’s Council on Climate Change by December 2008. 
The plan “identifies measures that promote development objectives while also yielding co-
benefits for addressing climate change effectively.” 

8 Core Missions plus recently augmented  4 missions are – 

 National Solar Mission 

 National Mission for Enhanced Energy Efficiency 

 National Mission on Sustainable Habitat 

 National Water Mission 

 National Mission for Sustaining the Himalayan Ecosystem 

 National Mission for a “Green India” 

 National Mission for Sustainable Agriculture 

 National Mission on Strategic Knowledge for Climate Change 

 National Wind Mission 

 National Mission on dealing with climate impacts on Human Health 

 National Mission on integrated coastal resource management 

 National Mission on waste - energy conversion 

National Solar Mission - Make solar energy competitive with fossil-based energy options. 
Launch an R&D programme facilitating international co-operation to enable the creation of 
affordable, more convenient solar energy systems. Promote innovations for sustained, long-
term storage and use of solar power.  

National Mission for Enhanced Energy Efficiency - The Energy Conservation Act of 2001 
provides a legal mandate for the implementation of energy efficiency measures through the 
mechanisms of The Bureau of Energy Efficiency (BEE) in the designated agencies in the country. 
A number of schemes and programmes have been initiated which aim to save about 10,000 
MW by the end of the 11th Five-Year Plan in 2012.  

National Mission on Sustainable Habitats - Make habitats sustainable through improvements 
in energy efficiency in buildings, management of solid waste and a modal shift to public 
transport. Promote energy efficiency as an integral component of urban planning and urban 
renewal through its initiatives.  
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National Water Mission - Conserving water, minimizing wastage, and ensuring more equitable 
distribution and management of water resources. Optimizing water use efficiency by 20% by 
developing a framework of regulatory mechanisms.  

National Mission for Sustaining the Himalayan Ecosystem - Empowering local communities 
especially Panchayats to play a greater role in managing ecological resources. Reaffirm the 
measures mentioned in the National Environment Policy, 2006.  

National Mission for a Green India - To increase ecosystem services including carbon sinks. To 
increase forest and tree cover in India to 33% from current 23%.  

National Mission for Sustainable Agriculture - Make Indian agriculture more resilient to 
climate change by identifying new varieties of crops (example: thermally resistant crops) and 
alternative cropping patterns. Make suggestions for safeguarding farmers from climate change 
like introducing new credit and insurance mechanisms and greater access to information.  

National Mission on Strategic Knowledge on Climate Change- Work with the global community 
in research and technology development by collaboration through different mechanisms. It also 
has its own research agenda supported by climate change related institutions and a Climate 
Research Fund. Encourage initiatives from the private sector for developing innovative 
technologies for mitigation and adaptation. 

National Wind Mission - This mission seeks to increase the share of renewable energy in India’s 
energy mix. 

National Mission on dealing with climate impacts on Human Health - This mission is likely to 
carry out a comprehensive assessment of the kind of effects climate change is likely to have on 
human health in different regions of the country and build up capacities to respond to these 
and also to health emergencies arising out of natural disasters. 

National Mission on integrated coastal resource management - The ‘mission’ on India’s coastal 
areas will prepare an integrated coastal resource management plan and map vulnerabilities 
along the entire nearly 7000km long shoreline. The Environment Ministry, which already 
regulates activities along India’s coasts through the Coastal Regulation Zone (CRZ) rules, is 
supposed to house and service this mission. 

National Mission on waste - energy conversion - The waste to energy mission will incentivise 
efforts towards harnessing energy from all kinds of waste and is again aimed at lowering India’s 
dependence on coal, oil and gas, for power production. 
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4.2.2 State Action Plan on Climate Change (SAPCC) 
The Government of Maharashtra appointed The Energy and Resources Institute (TERI) in 2010 
to carry out the study, titled “Assessing Climate Change Vulnerability and Adaptation 
Strategies for Maharashtra”, which broadly aimed to “address the urgent need to integrate 
climate change concerns into the State’s overall development strategy, thus assisting in building 
long term climate resilience and enabling adaptation to the likelihood of risks arising from 
climate change”. The study outputs have been used to formulate the Maharashtra State 
Adaptation Action Plan on Climate Change (MSAAPCC). 
 
Based on above study TERI proposed sector-specific adaptation recommendations and 

concerned departments 

Sector  

 

 

 

Vulnerable 

Regions 

Sector & Key Adaptation 

Recommendations  

Concerned Department  

Agriculture  Nashik, Dhule, 

Ahmednagar, 

Aurangabad, 

Gadchiroli and 

Wardha 

Safeguard farmers against 

climate risks through 

improved access to climate 

services, risk management 

strategies, and safety nets 

against climate extremes 
 

Enhance resilience of 

farming 

systems through diversified 

cropping patterns, soil 

conservation, and value 

addition 

Secure food supply chains 

Agriculture Department 

Irrigation, Water 

Resources, and Forest 

Departments 

India Meteorological 

Department State 

agriculture universities 

and KVKs 

Water 

Resources 

Origins and 

catchment areas of 

river basins 

Conservation and 

renaturalisation of rivers and 

water bodies 

 

Enhancement of water 

storage 

and groundwater recharge 

 

 Improvement of water use 

efficiency 

Urban Development 

Department 

Environment 

Department 

Water Resources 

Department 

Rural Development 

Department 

Health Coastal 

Maharashtra and 

eastern parts of the 

state 

Enhance monitoring & 

surveillance for different 

climate-sensitive diseases 

and 

develop health-related 

climate 

services and early warning 

Health Department 
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system 

 

Invest in research related to 

climate change and health 

 

Improve overall health 

infrastructure and training 

 

Promote community 

surveillance programmes 

and 

awareness programmes 

Ecosystems Northern Western 

Ghats, and 

Marathwada, 

Khandesh and 

Vidarbha 

grasslands 

Enhance quality of forest 

cover 

and improve ecosystem 

services 

 

Diversify livelihood options 

 

Promote scientific 

monitoring 

and research for improved 

decision-making 

Forest Department 

Energy & 

Infrastructure  

Thane, Pune, 

Aurangabad, 

Nashik, and other 

cities 

Promotion of renewable 

energy 

And recycling of waste in to 

energy 

 

Climate proofing of new 

public 

Infrastructure 

Maharashtra Energy 

Development Agency 

Urban Development 

Department 

Cross-

Sectoral 

 Integrate future climate 

change 

projections and uncertainties 

into state disaster 

management 

plans and disaster risk 

reduction strategies. 

 

Incorporate climate change 

concerns into development 

plans and land use planning 

State Planning 

Commission 
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4.2.3 Climate Change Action Plan – Mumbai City  
 
Mumbai city unfortunately lacks a comprehensive plan to fight Climate Change. However, the 
Government of Maharashtra and the Municipal Corporation of Greater Mumbai (MCGM) 
have developed a multi-hazard response plan to respond to various types of disasters.  
The objectives of the plan12are:  

• To assess the vulnerability of Mumbai to various kinds of disasters  
• To assess the existing resources and facilities available with various departments and 

agencies to respond to a disaster  
• To assess inadequacies in the existing resources and facilities  
• To identify requirement of institutional strengthening and reforms  
• To document an effective response policy and mechanism to respond to disasters 

Another plan prepared by the Government of Maharashtra in 2007 is The Greater Mumbai 
Disaster Management Action Plan (DMAP) which identifies the risks and vulnerabilities 
associated with floods, cyclones, earthquakes, etc., and outlines the measures to deal with 
these vulnerabilities. However, as mentioned earlier, the DMAP, though comprehensive on 
paper, does not provide any specific timeframe for achieving the mitigation measures. No 
specific attention is given to adaptation strategies which may be more important in the short to 
medium-term to deal with the climate risks of flooding, storms and cyclones.  
The objectives of The Greater Mumbai Disaster Management Action Plan (DAMP) 

 Impart training to employees to cope with disasters   

 Maintenance of resources for managing any extreme events   

 Ensuring that all construction activity conforms to prescribed standards and 
specifications (building codes, earthquake and fire proof construction, coastal zone 
regulations, FSI regulations, etc.)  

 Relief, rehabilitation and reconstruction activity in affected areas 

  

4.3 Budgetary provisions for SAPCC and related Environmental Concerns 

 Development of integrated wild life protected zone and tourism facilities of 
international standards similar to that of Masai Mara is proposed at Sanjay Gandhi 
national park, Mumbai and others like, Tadoba-Aandhari Tiger reserve and Gorewada 
zoological park. Bio-digester toilet, drinking water facilities will be provided to  the 
tourist on Jungle safaris. Also forest tourism centres will be developed at these 
destinations. An outlay of Rs. 91 crore is proposed in 2015-16. An additional outlay of 
Rs.100 crore is earmarked from the outlay undistributed under Planning Department. 

 The Government through the Social Forestry Department intends to develop parks 
named ‘Uttamrao Patil Forest Park’ in every district. In these parks, it is proposed to 
develop plantations of local varieties of plants. Also, there will be Forest and 
Environment Centre and Nisarg Parichay Kendra in the parks. For this, an outlay of Rs.20 
crore is proposed. 

 Nurseries based on advance technologies will be developed in every district on the state 
and for this an outlay of 18 crore is proposed in 2015-16. 
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 In order to effectively implement PESA Act 1996 and Forest Rights Act 2006, it is 
proposed to establish a three tier Cooperative federation. Through this authority it will 
be possible to regulate the collection, grading, storage, selling of medicinal plants, 
aromatic trees like Tendu etc. Also it will enable local population to get reasonable price 
for their produce. For this, an outlay of Rs.50 lakhsis proposed to meet the preliminary 
expenses. 

 The Government intends to bring a new scheme named ‘Shyamprasad Mukharjee Jan 
Van Vikas Yojana’ with the objective of increasing the forest cover alongside the 
scheduled wild life sanctuaries with public participation. An outlay of Rs.25 crore is 
earmarked for this purpose, from the outlay undistributed under Planning Department 

 In order to bring uniformity in the management at various Zoological Parks in state and 
to effectively coordinate with the central wild life authority it is proposed to establish 
the ‘Maharashtra State Zoological Park Authority’. For this required outlay is made 
available in 2015-16. 

 The concept of collective nature conservation will be implemented to reduce the human 
wild life conflict and to provide tourism benefits to the residents alongside the national 
parks. It is proposed to implement it on pilot basis through the corporate social 
responsibility at Gothangaon at the borders of Umred – Karhand sanctuary. Also this 
project will be implemented in the buffer zone of Tadoba Tiger reserve with 
Government assistance and funds under Corporate Social Responsibility. 
 

4.3.1 Gaps in Budgetary provisions for Climate Change (MCGM/MMRDA) 
 
There are no specific policies by MCGM/MMRDA in place regarding climate change.  
In general, vulnerability reduction and adaptation to the adverse impacts of climate change is 
an important area for policy formulation at national, regional and local levels. An 
interdisciplinary approach is needed to create an information and knowledge base to help 
identify, develop and implement effective responses to reduce vulnerability and enhance 
adaptive capacity. Specific information needs to be built on what are the available adaptation 
options, under which climatic conditions will they work effectively, anticipated benefits, 
resource requirements to implement them, requisite institutional structures and processes and 
potential spill-over effects. In addition to this, more fundamental research is required on 
different adaptation and mitigation options, requirements for such efforts at all levels, potential 
performance of these options and strengthening institutional capabilities to manage 
adaptations. 
 

4.3.2 Gender Budgeting 
 
Maharashtra government is set to introduce "gender budgeting" that will ensure 50% benefit of 
gender neutral schemes to reach women. The women and child development department is 
scheduled to sign a Memorandum of Understanding (MOU) with the UNICEF women and 
United Nations Development Programme (UNDP) for working out on the detailed budget plan. 
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Government of India Ministry of Women and Child Development released the draft policy on 
16th May 2016. 
PRIORITY AREAS 
  
   I.       Health, including food security and nutrition: Focus on recognizing women’s 

reproductive rights, shift of family planning focus also to males, addressing health issues 
in a life cycle continuum, such as psychological and general well-being, health care 
challenges related to nutrition/ hygiene of adolescents, geriatric health care, expansion 
of health insurance schemes and addressing the intergenerational cycle of under-
nutrition 

 II.      Education: Improve access to pre-primary education, enrolment and retention of 
adolescent girls, implement innovative transportation models for better schooling 
outcomes, advocate gender champions and address disparities with regards to ICTs. 

 III.      Economy: Raising visibility, engendering macro-economic policies and trade agreements, 
generate gender-disaggregated land ownership database, skill development and training 
for women, entrepreneurial development, review of labour laws and policies, equal 
employment opportunities with appropriate benefits related to maternity and child care 
services, address technological needs of women. 

 IV.      Governance and Decision Making: Increasing women’s participation in the political 
arena, administration, civil services and corporate boardrooms, 

V.        Violence Against Women:  Address all forms of violence against women through a life 
cycle approach, Legislations affecting /relating to women will be reviewed/harmonized 
to enhance effectiveness, Improve Child Sex Ratio (CSR), strict implementation of 
advisories, guidelines, Standard Operating Procedures (SOPs) and protocols, prevention 
of trafficking at source, transit and destination areas for effective monitoring of the 
networks. 

VI.       Enabling Environment: Gender perspective in housing and infrastructure, ensuring safe 
drinking water and sanitation, gender parity in the mass media & sports, concerted 
efforts towards strengthening social security and support services for all women 
especially the vulnerable, marginalized, migrant and single women. 

VII.      Environment and Climate Change:  addressing gender concerns during distress migration 
and displacement in times of natural calamities due to climate change and 
environmental degradation. Promotion of environmental friendly, renewable, non–
conventional energy, green energy sources for women in rural households11

 

 

Women constitute 48% of India's population, but they lag behind men on many social 
indicators like health, education, economic opportunities, etc. Hence, they warrant special 
attention due to their vulnerability and lack of access to resources. The way government 
budgets allocate resources, has the potential to transform these gender inequalities. While 
slums or settlements are some of the most at-risk communities to climate impacts, their 
informal structure and governance also make them ripe a specific type of innovation that retains 
cultural authenticity and achieves heightened efficiency. For example, the gondolas or 
metrocable of Medellin, Colombia.13 
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Cities are growing and the substandard housing underclass or slums that keeps them functioning 
must be protected from climate change in all its forms — flooding, natural disasters, ambient 
temperature increase, and water shortage. As of now, Mumbai authorities have no policies or 
concrete plans to address the looming threats of climate change in communities already 
weakened by malnourishment, disease, poverty, unemployment, lack of civic amenities 
(sanitation, water supply, electricity). And in the policies that are present, the gender aspect 
either is missing or limited to maternal health. Few women are involved in various climate 
change mitigation and adaptation activities at the grass-root level based on their traditional 
knowledge and practices, however, the number of women at the policy formulation or planning 
implementation level, is negligible. If these vulnerable communities continue to be unassisted 
and unequipped in the battle against climate change, the costs to every level of human society 
and the natural world could be catastrophic. 
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Annexe 

 
Table2.2 

India Demographics (census 2011) 

Population 1,266,883,598 (2016 est.) 

Age structure 0-14 years: 27.71% (male 186,420,229/female 164,611,755) 

15-24 years: 17.99% (male 121,009,850/female 106,916,692) 

25-54 years: 40.91% (male 267,203,029/female 251,070,105) 

55-64 years: 7.3% (male 46,398,574/female 46,105,489) 

65 years and over: 6.09% (male 36,549,003/female 40,598,872) (2016 

est.) 

Dependency ratios Total dependency ratio: 52.4% 

Youth dependency ratio: 43.9% 

Elderly dependency ratio: 8.6% 

Potential support ratio: 11.7% (2015 est.) 

Median age Total: 27.6 years 

Male: 26.9 years 

Female: 28.3 years (2016 est.) 

Population growth 

rate 

1.19% (2016 est.) 

Birth rate 19.3 births/1,000 population (2016 est.) 

Death rate 7.3 deaths/1,000 population (2016 est.) 

Net migration rate 0 migrant(s)/1,000 population (2016 est.) 

Urbanization Urban population: 32.7% of total population (2015) 

rate of urbanization: 2.38% annual rate of change (2010-15 est.) 

Sex ratio At birth: 1.12 male(s)/female 

0-14 years: 1.13 male(s)/female 

15-24 years: 1.13 male(s)/female 

25-54 years: 1.06 male(s)/female 

55-64 years: 1.01 male(s)/female 

65 years and over: 0.9 male(s)/female 

Total population: 0.9 male(s)/female (B.) 

Mother's mean age at 19.9 
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first birth Note: median age at first birth among women 25-29 (2005/06 est.) 

Infant mortality rate Total: 40.5 deaths/1,000 live births 

Male: 39.2 deaths/1,000 live births 

Female: 41.8 deaths/1,000 live births (2016 est.) 

Life expectancy at 

birth 

Total population: 68.5 years 

Male: 67.3 years 

Female: 69.8 years (2016 est.) 

Total fertility rate 2.45 children born/woman (2016 est.) 

Contraceptive 

prevalence rate 

54.8% (2007/08) 

HIV/AIDS - adult 

prevalence rate 

0.26% (2013 est.) 

HIV/AIDS - people 

living with HIV/AIDS 

2,118,100(Significant reduction as per Mumbai Districts AIDS 

Control Society estimates) 

HIV/AIDS - deaths 67,600 (2015 est.) 

Drinking water 

source 

Improved -according to data collected by Census India from 2001 to 

2015) 

Urban: 97.1% of population 

Rural: 92.6% of population 

Total: 94.1% of population 

Unimproved: (according to data collected by Census India from 2001 

to 2015) 

Urban: 2.9% of population 

Rural: 7.4% of population 

Total: 5.9% of population (2015 est.) 

The following lakes provide water source: Tansa, Viatarna, Vihar 

and Tulsi 

Sanitation facility 

access 

Improved: (according to data collected by Census India from 2001 to 

2015 

Urban: 62.6% of population 

Rrural: 28.5% of population 

Total: 39.6% of population 

Unimproved: (according to data collected by Census India from 2001 

to 2015 

Urban: 37.4% of population 

Rural: 71.5% of population 
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Total: 60.4% of population (2015 est.) 

Major infectious 

diseases 

Degree of risk: very high 

Food or Waterborne diseases: Bacterial Diarrhoea, Hepatitis A and E, 

and Typhoid fever 

Vector borne diseases: Dengue fever, Japanese Encephalitis, and 

Malaria 

Water contact disease: Leptospirosis 

Animal contact disease: Rabies (2016 est) 

Religions Hindu 79.8%, Muslim 14.2%, Christian 2.3%, Sikh 1.7%, other and 

unspecified 2% (2011 Census.) 

Languages Hindi 41%, Bengali 8.1%, Telugu 7.2%, Marathi 7%, Tamil 5.9%, 

Urdu 5%, Gujarati 4.5%, Kannada 3.7%, Malayalam 3.2%, Oriya 

3.2%, Punjabi 2.8%, Assamese 1.3%, Maithili 1.2%, other 5.9% 

Note: English enjoys the status of subsidiary official language but is 

the most important language for national, political, and commercial 

communication; Hindi is the most widely spoken language and 

primary language of 41% of the people; there are 14 other official 

languages: Bengali, Telugu, Marathi, Tamil, Urdu, Gujarati, 

Malayalam, Kannada, Oriya, Punjabi, Assamese, Kashmiri, Sindhi, 

and Sanskrit; Hindustani is a popular variant of Hindi/Urdu spoken 

widely throughout Northern India but is not an official language 

(2001 census) 

Literacy Definition: age 15 and over can read and write 

Total Population: 71.2% 

Male: 81.3% 

Female: 60.6% (2015 est.) 

School life expectancy 

(primary to tertiary 

education) 

Total: 12 years 

Male: 11 years 

Female: 12 years (2013) 

Child labour - 

children ages 5-14 

Total number: 26,965,074 

Percentage: 12% (2006 est.) 

Education 

expenditures 

3.8% of GDP (2012) 

Maternal mortality 

rate 

174 deaths/100,000 live births (2015 est.) 

Children under the 43.5% (2006) 
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age of 5 years 

underweight 

Health expenditures 4.7% of GDP (2014) 

* Indian Govt only conducts census once a decade. Since last census of Mumbai city was done in 

2011, next census will only be in 2021. The above table gives a relative projected values of population 
(www.census2011.co.in) 

 

 

 
 

 

 

 

 

 

 


