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Chapter 1 - Overview

lff LYRAI 22YSyQa /2y FSNByYyOS térddlin21930 under the T 2 dzy F
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 recognizeatidwide as a premier orgasation working for
empowerment of women.

GenderCCG; Women for Climate Justice is a global network of organisations, experts and
FOGA@GAEGEA 62NJAy3 F2N) ASYRSNI Sljdz2tft AGes 62YSyQ

GenderCC has evolved 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 dimensaadully integrated into climate policy.
Gender responsive approaches must be developed and implemented in adaptation, mitigation
and lowcarbon development. Finance, technology sharing and capacity building, as well as
outreach and participation, must s 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. Similaelygender 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
considerdle evidence that it is both necessary and strategic for local policy makers to do so.
Gendersensitive urban climate policies can result in enhanced effectiveness, acceptance and a
range of cebenefits. As one of the first organisations to address thedgerdimensions 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 gendsensitive urban climate poicavailable, in particular for
mitigation.

GenderCC therefore initiated th&ender Into Urban Climate Change Initiatif&UCC])in

O2tft 062N A2y gAGK ' ff LYRAF 22YSyQa /2yFSNByY
justice in Indonesia, ahGenderCC 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 MetiglKl),



supported by the German Federal Ministry for the Environment, Nature Conservation, Building
and Nuclear Safety (BMUB).

AIWC Mumbai branchas been assigned the task of identifying the pressing issues related to
Climate Change & Gender in Mumli@zity. AIWC Mumbai will be closetprkingwith citizens
community groupsand local policymakers to push for changes in local climate policy, by
getting involved in planning processes, offering gender training for climate policy makers,
organising staketider workshops on urban climate policy and reaching out to media.

Following issugwill be looked into depth.

1. What are the available adaptation options?

2. Under which climatic conditions will they work effectively?

3. Anticipated benefitsfor gender equaty in general and in particular for womemost
vulnerable to the effects of climate change.

4. Resource requirements to implement them.

5. Requisite institutional structures and processes and potespélovereffects.

6. Climate change itigation, i.e. reducingdr limiting greenhouse gas emissions

Based on above study, policy recommendations will be presented to the contautigorities.
AIWC will facilitate a dialogue between the authorities and the stakeholder to speed up the
decision process.
The Agenda cAIWC (Mumbaio far:

1 Climate Change Awareness

1 Sustainable livelihoods for urban Fisherwomen

1 Health Improvement

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

2.1 General Information

Mumbai spans over 4377 sq kmsn Area having a population of 16 million. It lies between
Latitude- 18° 53' North, Longitude 72° 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 15 meters above the sea levdBombay, now known as Mumbai, is a
thriving cosmopolitan, mukcultural city, and is the financial capital and centre of India's
entertainment industry.

At first there were just seven islands separategd $wamps: 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
Guijarat.

In 1534, the Portuguese captutethe islands and established a trading centre (or ‘factory’)
there. The Portuguese called the plaBem Bahiameaning 'the good bay’, which the English
pronouncedBombay

This trading place slowly grew, with local people trading products such amsskn, chintz,

onyx, rice, cotton and tobacco. By 1626, #hevas a great warehouse, arfy 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 engineeringrk 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 BombmyThana. The
employment created by the new railway attracted more people to settle in Bombay. To keep



control, the East IndiaCompany 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 goddlébs o
deep-sea fishermen who originally lived on the islands.

2.2 SocieEconomic factors

Mumbai has been a constantly evolving, globally engaged city over the@atstry. In the last

25 years, it has made a rapid economic transition from trade to sesyiand has expanded its
national and crosdorder roles. Mumbai is simultaneously a successful and upedgorming

city. Its dynamic economy and capacity for job creatiorexist with a social profile of extreme
inequality, informality and disparity.hE scale of these challenges is so great as to require
urgent upgrades to institutions, planning and-aalination across the metropolitan region.
Mumbai has achieved a great deal within the existing economic, governance and infrastructure
model, but its nediumterm 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, mos of the growth remained within the Island City but this significantly reduced
after 1971 due to congestiorfter independence, with ta influx of refugees, both the Eastern
and Western suburbs started growing rapidly. Since 1981, the suburban distiduwibai has
become the largest district in the State of Maharashtra in terms of populafibe. 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 theag¢ and from the various parts of

the country into the city has played a significant role in its population growtle. population of
Mumbai is marked by its social heterogeneity cutting across racial, religious, regional and
linguistic lines. Each commauayinitially had its niche in the occupational structure. The various
religious and caste communities remained largely encapsulated and, in spite of being
2dzEG Il LI2aSR Ay adzyolAQa OzavzLlRtAdldly aSidAay3as
relatively little from those practied in their respective regions of origirt

A fine example of this is the Dharavi 2 Y S 2 Ts laigksSslum® lds Randed 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 MumbainA since hen, it has only grownn 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 tsabeen estimated at ovayS$1 billion. Ispite of this, Dharavi face



the usual issues of slums such as sanitation, water supply, electricity, public health and law and
orders

As per provisional reports of Census Indiee population of Mumbai 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 tablewealepicts the population in Mumbai City

alone?
Table 2.1
Mumbai City Total Males Females
Population 12442373 6,715931 5,726442
Literates 10,084,507 5,633709 4,450,798
Children (0-6) 1,203770 629262 574508
Average Literacy 89.73% 92.56% 86.39%
(%)
Sex Ratio(Females 853
per
thousand males)
Child Sex Ratio 913

(Females per
thousand males)




2.3 Dynamics of SocieEconomic conditions in Mumbai

Mumbai City has always attracted the populations from neighbourggons. Given below are

the drivers responsible for villagecity 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 in2001 as per the @mus figures The midyear population estimates for 2008
suggest that the population has grown to 13.4 million with thensity of 30,803 per sq. km.
Mumbai, being the financial capital of the country with a large industrial and commercial base,
attracts alarge 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 thpeoblem of solid waste disposal

Push Factors Economic
1 The Green Revolution (a government programme to improve agriculture) has reduced
farm work in rural areas as more machinery is now us@dso high yielding seed
varieties were introduced needing lots of fertilizer and pesticid®sly large farms can
afford the chemicals and machineryjdany small farms cannot compete arfarmers
have sold up.Farm jobs have become harder to find and those that remain are
incredibly poorly paid, ofteon an hourly basis

1 Population growth in rural Maharashtra has beeapid. In India the tradition is for a
FILOKSNDRa fFyR (2 0S RA JhiRKERIedId mpke fagming SG 6 S
plots of land which & too small to support a family, leading to malnutritioncomes
are very low and it is hard tteed, clotlke and housemore children. Due to the lack of
land people havdried farming in areas nsuitablefor cultivation or the land itself is
rendered infertile due taver cultivation

Push Factor Social
1 Educational and health standards are much loweniralrareas because it is hard to get
teachers and doctors to work in the impoverished countrysidéey want to work in
towns where living conditions are better.

1 Young people see farming as hard work with long hours and low payrovides few
prospecs of a better life in the future.

Pull Factors; Economic
1 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 areequired to take some positions that the majority does not
have.



1 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 employmenin public services

Pull Factor- Social
1 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.

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

1 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 findriwand housing etc.



Chapter 3 z 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 HaBagurThe 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 jusiSltheters above the sea level. A large
part of the City District and Suburban Distretand reclaimed from the sea. The new industrial,
commercial and residential settlements have developed along the reclaimed coastal areas
which are lowlying and flood prone.

Being a coastal city, Mumbai is prone to cyclones and gusty winds. Thereangbar of wards

along the coast (Arabian Sea and Thane Creek) that are vulnerable to cyclonic impacts. For
instance, in wards A D, GNorth, GSouth, S and T, the Greater Mumbai Disaster management
Action Plan (DMAP) has identified settlements that anetely vulnerable to cyclones.

Mumbai falls in the Seismi®&e Il 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% aegineered constructions and around 60% are non
engineered constructions, which correspond with the &amgesence of slum settlement3he

major risk category is the engineered constructions, sofieog KA OK | NB WheSeda 4 SRQ
buildings, on accau 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 landslidggly usu
occurring during heavy rains with gusty winds. These are generally located on the hill slopes,
bottom of hills or near abandoned quatrries.

Mumbai also plays host to around 900 industries that are involved in manufacturing or
processing or storage dfazardous 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 ChemBuombay belt (Wards NVest and MEast).

The area ha 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 Greerhouse Gas Emissiong India / Mumbai City

The World Resources Institute (WRI)a global research organizatian has come out with its
latest analyses of the countnyise emissions of climatdamaging greenhouse gases. It shows
India despite being the fourth largest carbon emitter contint@ée 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*



Greater Mumbai, the capital of Maharashtra is one of the major port cities, located atohst C

of Arabic Sea in the west coast in India. Greater Mumbai region consists of Mumbai city district
and Mumbai sub urban distric€Carbon dioxide equivalent emissions from Mumbai were found

to be 22783.08 Gg GéX.*Thetable andgraph below shows the prie sources of greenhouse
gas(GHG) emissions in the cifhis is a carbon footprint of about 1,2dnsCQeq per person.

Table 3.1

Sctor Gg Ceq
Domestic Sector 8474.32
Transportation 3966.18
Fugitive emission 0.03

Auxiliaryconsumption &Transmission 1247.54
Electricity consumption 5341.34
Waste & Waste Water 1955.01
Agriculture & Livestock 26.99

Industry 1798.69

Fig 3.1¢Sectorwise distribution oflGHG Footprint of Greater Mumbai

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

@ Domestic Sector

H Transportation
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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 camelver, become liabilities if the

local ecosystems that they are based on are unable to adapt to the climabeed changes.
Climate change poses serious threats to urban infrastructure, quality of life, and entire urban
systems. Not only poor countriesybalso rich ones will increasingly be affected by anomalous
climate events and trends.

Traditionally, cities were located near rivers and oceans for transportation and connectivity
purposes. This natural geographic advantage is now increasing vulrigralbilcities 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 lefPelt cities in developing countrigs such as Kolkata,
Shanghai, and Guangzhau 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 dits; this number is increasing annually at 3 peréent

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, biologindl biogeochemical characteristics

of the oceans and coastal aredsy modifying the ecological structure and functions. Cliraet

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, whichhave killed 80,000 people from 1980 to 2000. Througke 20th century,

global rise of sea level contributed to increase in coastal inundatiarsi@r and ecosystem
losses albeit with considerable local and regional variations (IPCC, 2007). From 126030

the average rate of sea level ris&s 1.8 = 0.5nm/yr. The projected rise from 1990 to 2100 is
9¢88 cm with a mieestimate 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 scieastifdies (Pieroft et al.,

2014). Base 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 extreimes, and indirectly

by causing storm surges and large wales

3.5 Climate Change risks affecting Mumbai

The Energy and Resourcestltute (TERI) in April 20k®nduckd a two year study across the
State of Maharashtra of which Mumbai is the capitete repat published by TERI is called
Assessing Climate Change Vulnerability and Adaptation Strategies for Maharashtra:
Maharashtra State Adaptation Action Plan on Climate ChaSAAPC)
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The study seeks to analyze projected climate change impadvekdy sectors:
Hydrology and water resources;

Agriculture;

Coastal areas;

Marine ecosystems

Livelihoods

TERI also suggested an adaptation strategy for Mumbai to deal with the conguigatiising
from climate changePopular engagements with climathange, however, have begun to be
articulated.

According to a study by Kumar, Jawale and Tandon (2008)mbai 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

1 Frequentfloods and saklwater intrusion will affect the structural stability of higlse
buildings

1 Sealevelrise 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

1 Humanhealth is another major area where thmpacts of climaé changecould be very
severe, resulting in the increase of three major illnessdmrrheg malaria, and
leptospirosis.

Impacts on Economy

1 Estimatedcosts due to climate change in Mumbai include: dislocation due to extreme
events of flooding; materialamage to lowlying areas; mortality costs due to extreme
events of flooding; buildinfpundation damages; and loss of tourism




3.6 Impacts of Climate Change omwulnerable 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-ssonomic impacts.

It is an important sotce of livelihood for nearly 41,000eople in Mumbai. According to the
Marine Fishery CensusMFC, 2010), there are 30 fishing villagdachimarnagarpvercrowded

with recentmigrants and urbanisatiom Mumbai. There are 612 fistfetk families living below
poverty line (BPL) (MFC, 2010).

Degradation of coastal ecosystems has seriously impacted thebeiely of the communities
dependent on the coastal ecosystems. Increased flooding and degradatidrestiwater,
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 thleciimen.

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 test 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

TheMachimarnagaris 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 bag&rei 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 instancesmifsual 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

13



comparatively warmer. Resultantly, in the tdew 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 ferrjcegnand
makirg fishing nets. \Wereas the women take up all other responsibilities once the catch-s 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/eel2 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 thedasur 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 pbvety 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 abusélhe extent of vulnerability and impacts of climate risks on people in urban
coastal communities must be studied further.

Dharavj 1t KS ¢ gebdhdRI&gesslum is home toa million peoplecrammed into a2.6

squarekm space In fact,an estimateds.5millionpeoplez | NP dzy R pp LISNOSyd 27
population, live in slums. Sonf@percent2 ¥ O2YYdzy A& @G2AtSGa Ay adzy
supply and 58 percent have no electricifyhe average life span of a slum resident is under 60

years old, due to disease anmphsanitary living conditionsThere is an average of 1 toilet per

1,450 people in Dharadnd the toilets themselves are poorlprstructed, prone to collapse,

flooding and overflowing® Simply surviving in this environment is a dayday challenge for its

residents. And now, these already vulnerable communities are facing the hardships brought on

by climate change. f A Yl §S OKIy3S AyONBIlIasSa (GKS NBaiaARSyl
rain damagirg the already poor structures artbods, leading to the mixing of water supply

lines and sewers. This hagrious humarhealthimplications Among the health issuesra
water-borne diseases such as dysentery, cholera and schistosomiasis andb@tterdiseases

including dengue and malaria. Other impacts of climate change include sewer overflows, poor

solid waste management, drowning, impassable roads, landslideggedo drainages,
electrocution and personal safety which mainly affects women and children, especially girls.
W2YSyQa SYLRgSNNYSY( | ERical TEnpehénddd nSafjadmgf chmae | NB
change andffecting a sustainable future in vulnerable communities.
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