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As a part of the UDRI MumbaiDP24seven 
advocacy to integrate the needs of 
citizens in Mumbai’s Development 
Plan (2014-2034), 11 planning areas 
were identified and emphasized 
by key stakeholders. Stakeholders 
ranging from citizens, community 
based organizations, local ward 
representatives, NGOs and planning 
experts identified water, housing, 
sanitation, education etc. as emphasis 
areas that needed integration within the 
Development Plan.

A key area that was identified, but 
hadn’t evolved yet, in the 20 year 
vision for Mumbai was of Information 
and Communication Infrastructure 
(ICI). The development of ICI is related 
to the availability, accessibility and 
affordability of high speed internet, 
namely broadband.

Broadband, in this case, is understood 
as a high-speed internet access through 
underground fibre optic lines that 
allows large volumes of information 
to be carried at faster speeds than 
cable or DSL or 3G/4G and that can 
be accessed through laptops, mobiles, 
desktop computers or tablets. 

Access to broadband infrastructure 
is being increasingly seen as an 
essential driver for economic and social 
development. It can be a powerful tool 
to access knowledge, essential services 
(mobile banking, online admissions, 
tele-medicine), e-governance and co-
ordination during disasters.

However, broadband infrastructure 
planning hasn’t been visualized by 
Mumbai yet, as compared to other global 
cities, despite the positive implications 
for development. While telecom and 
usage of mobile has penetrated deep 
within Indian cities, the demand for 
broadband has not surfaced on a 
large scale from the citizens. Today, 
only 1% of Indian households own a 
broadband connection. Furthermore, 
a large population of potential users 
from low-income neighbourhoods and/
or informal settlements who remain 
unconnected and excluded by service 
providers, resulting in a digital divide. 
Limited availability of broadband 
networks and high costs are major 
barriers for populations to gain access 
to services. 

Within this context and the opportunity 
presented by Mumbai’s ongoing 
Development Plan for advocacy, UDRI 
initiated the ICI project with funding 
support from Ford in 2013. The project 
is based on the premise that the ongoing 
revision of Mumbai’s Development Plan 
would largely be used to incorporate 
and advocate for universal access to 
broadband. ICI initiatives are seen 
as a key tool of empowerment and 
development by providing a democratic 
platform on which to engage low-
income communities particularly at a 
time when Mumbai’s urban planning 
and policy structures are exhibiting 
increasing marginalization of these 
groups in long term development plans 
for the city. The presence of broadband 
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would also provide an opportunity for 
the Municipal Corporation of Greater 
Mumbai to bring its services closer 
to citizens in an open and efficient 
manner. 

• A consortium was formed to inform 
the various aspects of the ICI project 
besides governance and advocacy 
which is the role that UDRI took on. 
Members include PUKAR (research 
on broadband usage), IIT (technology 
support), Majlis (public campaign) 
and Telxess communications (financial 
models).

• Stakeholder meetings were held with 
former Municipal Commissioners of 
Mumbai, renowned urban planners, 
IIT Mumbai experts, local elected 
representatives, educational institutions 
like JJ School of Architecture and Tata 
Institute of Social Sciences and many 
other NGO’s working in areas of 
education, health environment, culture, 
livelihoods, women’s safety etc. to 
formulate planning principles for the 
deployment of ICI. These were then 
communicated to Mumbai’s planning 
authority (Municipal Corporation of 
Greater Mumbai or MCGM), the Chief 
Minister of Maharashtra and the Mayor 
of Mumbai.

• A participatory GIS platform, under 
the grant from Ford Foundation, is 
being developed with an aim to crowd 
source and shape urban planning and 

I. All households, especially the 
slum and lower income households 
should be connected to broadband 
infrastructure within 5 years. The city 
should integrate universal access (all 
persons are covered) and inclusiveness 
(access irrespective of socio-economic 
variation) in its planning for broadband 
infrastructure.

II. All municipal facilities such as 
municipal schools, municipal libraries, 
municipal medical facilities, fire 
stations, police stations, municipal 
parks, sewage treatment plants, 
pumping stations, transportation 
facilities etc. should be connected 
24*7 to broadband infrastructure. 
There should be sufficient redundancy 
built into the infrastructure to keep 
these facilities connected for disaster 
management and emergency response 
and rescue.

III. The Municipal Corporation should 
be the planning and monitoring 
agency responsible for deploying 
the broadband infrastructure. Firstly, 

ACTIVITIES

PLANNING PRINCIPLES 

urban policy in Mumbai. This platform 
will assist local communities to report 
deficiencies within their neighborhoods, 
voice demands for basic needs for 
themselves in the development planning 
and collaborate with government to 
formulate the implementation and 
monitoring. (Kindly refer to the GIS 
section for more information)
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it should be the owner of municipal 
broadband network that will connect 
to municipal facilities and break the 
digital divide that exists in low income 
and slum households.

Secondly, it should develop standard 
practices to follow for digging up of the 
roads and solving right-of-way issues if 
any, before broadband infrastructure 
gets installed by private telecom 
companies. 

Finally, it should offer all citizen services 
and municipal content on the web for 
delivering efficiency and accountability 
to the citizens. There should be specific 
targets for penetration of broadband 
infrastructure every 5 years in terms of 
users and/or geographical wards in 
the city.

IV. The private sector may be engaged 
in laying down the infrastructure over 
the last mile, deploying the programs 
and content to harness the infrastructure.

V. The infrastructure should be scalable 
and technology neutral. As the content 
becomes increasingly digital (video 
based) and as the cost of devices 
continue to drop, the number of users 
seeking broadband will continue  
to increase. 

• The Development Plan (DP) 
department in MCGM acknowledged 
that these principles needed attention in 
the current revision of the Development 
Plan (2014-34) and promised to 
include them in any land-use provisions 
for Mumbai.

• The print media has acknowledged 
the need for Wi-Fi and broadband 
infrastructure in the same week that 
the stakeholder principles were 
communicated to the MCGM. These 
news articles were carried upon in 
Times of India dated July 20, 2013 and 
July 21, 2013 and Hindustan Times 
dated July 20, 2013.

• The Marathi television news channel 
IBN Lokmat carried an interview in June 
with Dr. Ajit Ranade, chief economist of 
the Aditya Birla group. The interview 
discussed public participation and 
the role of broadband infrastructure 
in increasing access for the poor to 
e-services. The transcribed clip is 
uploaded to http://www.youtube.
com/watch?v=dKQVE1Wz5h0

OUTCOMES
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HOW TECHNOLOGY CAN FIX    
6 BIG PROBLEMS OF INDIA

YOUNG INDIAwantsWhat

Technological breakthroughs are perhaps the most powerful lever to solve some of India’s big problems in 
a generation or two. Hari Pulakkat zeroes in on six areas where technology can be the game-changer

O
ver the next three dec-
ades, assuming business-
as-usual situations, some 
of our most intractable 
problems will gradually 

worsen and become extremely difficult 
to handle, causing severe disruptions 
to life and business. For example, cli-
mate change and population increase 
will stretch thin our natural resources. 
Rising pollution and increasing waste 
will affect the health of people and the 
liveability of our cities. Other global 
problems will cross borders and ag-
gravate an already-serious situation. 
All our big problems are global in 
nature, but they will be seen at their 
worst behaviour in a tropical country 
like India.
There are many different ways to re-

duce the impact of big problems. Using 
advanced technology is the most pow-
erful of these methods, as most big 
problems are not solvable within rea-
sonable time periods and costs without 
technology inputs. Some of our prob-
lems are so difficult that we would need 
major technology breakthroughs for 
their solution within a generation or 
two. Here’s a list of six problems that 
will disrupt life and economic growth 
of the country, and some ideas on how 
they can be tackled.
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       The Coming Crisis

CLEAN WATER FOR ALL

Climate change is going to change water availabil-

ity patterns significantly over the next few decades

India has a per capita water 

availability of only 

1,100 
cubic metres per year; it had over 

3,000
cubic metres in the 1950s

60% of groundwater blocks in India will be in 

critical condition by 2025

By 2030, availability of water can 

fall short of demand by 

50%
The Challenges

The Innovations 
Water shortage is primarily caused by human 
activity, and so it is natural to assume that hu-
mans can solve it without much difficulty. Some 
of our purported technology solutions — like big 
dams and linking of rivers — have serious envi-
ronmental impact. For example, it can help im-
prove efficiency by monitoring our usage closely. 
Toilets of tomorrow will use considerably less or 
even no water (40% of water in homes is used for 
flushing). Newer technologies in industry will 
use dramatically less water. And so on.

While all these things will reduce per capita 
water use substantially, they will not increase 
its availability. Desalination is being proposed 
as a good way to increase availability. This 
technique has some way to go before becoming 
environment friendly and energy efficient. The 
best method now seems to be storage, especially 
underground storage, either by recharging aqui-
fers or underground dams. Underground water 
storage has its own problems like contamination 
and toxic metal leakage, but these are solvable. 
In the long run, it will work well along with de-
salination and water conservation.

GIVING QUALITY EDUCATION
        The Coming Crisis

58%
 of Indian children do not complete primary school

90%
 of them do not finish high school

India has a higher education enrollment ratio of just 

19.4%
while developed countries have an average ratio of 

58%. India will have a shortfall of 

347 
million workers in the non-agricultural 

workforce by 2022

The Innovations
For over a millennium, till the end of the 20th cen-
tury, the education sector has not changed much 
from a technology point of view. The big tech-
nology revolutions of the last few centuries have 
passed by the education sector, with only print-
ing making a significant impact. Technology is 
now remaking the education sector and causing 
disruptions to business models globally. It is diffi-
cult to predict how things will change over a dec-
ade or two, but most experts are of the view that 
education will go through a disruptive change 
within a decade. 

Massive open online courses (MOOCs) are only 
part of the story. In the near future, technology and 
attitudinal changes will force major universities to 
open new campuses — physical or virtual — around 
the world. Technology will allow universities to 
identify candidates remotely with as much accuracy 
as in a proctored examination. Students will learn 
from anywhere at any time, with highly-individu-
alised curriculum and low costs. This will improve 
access to higher education. In some areas, motivated 
students can work around lack of adequate access to 
world-class institutions of higher learning.

The Innovations 
As our crop yields decline due to frequent extreme 
weather, genomics technologies can help increase 
yield by 20-30%. Genetic engineering can produce 
crops that can tolerate extreme temperatures. 
Extensive use of information technology can re-
duce water and fertiliser use in farms, and robots 
– called farmbots – can reduce back-breaking work. 
Smart technologies – driven by sensor networks – 
can fine tune our food supply chains and cut down 
waste significantly.  

There are a few potential game changers on the 
horizon. One of them is urban farming, involving 
techniques like hydroponics or aeroponics, which 
anchor plants in water or air and not in the soil. 
An extreme form of urban farming is the so-called 
vertical farm, which grows plants in controlled 
environments inside buildings.
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         The Coming Crisis

PROVIDING FOOD 
FOR EVERYBODY

Indian population now 

1.2
billion

Current food production 

260
million tonnes

Population in 2040

1.5
billion

Pro. required in 2040

500
million tonnes

Decrease in yields predicted due to climate change 

up to  12%

India has had 2% decline in agricultural 

land area in two decades 

Factor productivity growth is just 2% per year 

One-third of produce is wasted due 

to poor technology 

About 60% of crops are still rain-fed

The Challenges

The Innovations 
Improvements in technology can solve some of 
city problems gradually. Traffic pollution, for 
example, can be controlled only through better 
public transport and emission standards. Over 
several decades, cleaner fuel and an increasing 
proportion of electric vehicles can bring down air 
pollution gradually. Modern waste management 
techniques allow the disposal of solid waste with 
minimal use of landfills. 

Although these work gradually over time, smart 
technologies will add an edge to managing cities. 
Sensor networks and analytics will combine to 
provide information about water usage, traffic 
patterns, accidents, fires and so on. They can be 
used even to improve education and healthcare or 
prevent crime.  Over the years, smart technologies 
will make one big difference to the city: it will let us 
understand how our cities work.

MAKE OUR 
CITIES LIVEABLE
The Coming Crisis

Air pollution in Indian cities is among the highest in   

the world, with Delhi being the most-polluted city

Urban waste could increase sixfold over 35 years

Two-thirds of Indian cities already face a water crisis

Violent crime is on the rise in most Indian cities

Indians have 30% lower lung function than Europeans

Bangalore, the most-liveable Indian city, ranks 139

10% of the world’s road accidents happen in India

India’s built-up space is set to treble by 2030, 

    leading to a sustained construction boom

The Challenges

INDIA IS THE WORLD’S 4TH  LARGEST 
CARBON EMITTER

By 2035, India’s energy

demand is expected to rise  

132%

India’s annual 
emissions are rising 

at about

7-8%

India’s energy

production will

increase by

112%
by 2035, the

highest growth for 

any country in

the world

The Innovations
Among all our problems, our inability to produce 
energy in a sustainable way seems to be the most 
intractable. Although it is possible on paper to pro-
duce all our energy from renewable sources, the 
costs are prohibitive. A big switch to renewables 
would also need substantial re-engineering of our 
industries. Which is why most projections posit 
only small and gradual increases in the share of 
renewables in our energy mix. Big technology 

breakthroughs over the decade can change this. 
Solar energy will get better, and emerging grid 

storage technologies will let us use it at night, too. 
In the long-run, the only low-carbon energy source  
seems to be nuclear energy. Third and fourth gen-
eration nuclear energy technologies are safer and 
far more environment friendly than the current 
second generation ones. However, the number of 
nuclear plants around the world is predicted to de-
crease in future. By mid-century, perhaps, fusion 
energy would solve the energy problem forever. 

      The Coming Crisis

The Challenges

GENERATING ENERGY AT LOW COSTS

India’s per capita energy consumption is 

among the lowest in the world

Fossil fuels contribute 70% to 

India’s energy generation 

Coal supposed to be the mainstay of 

India’s energy output for some time

India is planning to construct 18 

new nuclear power plants by 2025

4

Healthcare technology is undergoing a big revolu-
tion. On one side, genomics is revolutionising our 
understanding of disease. On the other, the deliv-
ery of healthcare is getting a substantial makeover 
due to technology. We can hope that our improved 
understanding of biology will result in new drugs 
for killer diseases over the next decade, much of it 
tailored to specific individuals. But new healthcare 
delivery technologies will have a big impact on our 
lives even if we do not get many new drugs in the 
near future.

Companies around the world are developing 

networked devices for continuous monitoring of 
health. Driven partly by individuals and partly by 
hospitals, new networked devices are set to bring 
about a revolution in the treatment of chronic dis-
eases by catching them early. Hospitals, which were 
built for acute care, are keen to use this technology 
and extend their reach into the home. Networked 
devices will let hospitals monitor patients when 
they are away, and recommend interventions when 
a serious problem is imminent. Indian hospitals 
are already preparing for this change, which will 
be one of the biggest in the last century. 

 ‘NETWORKED HEALTHCARE’

India has a doctor-patient  

    ratio of only 1:2000

India spends 4% of its GDP on  

    healthcare while China spends 5.2% 

India’s spending on healthcare is 

    among the lowest in the world1

India averages more rain than any other country 

its size. Yet, it has only 4% of the world’s water

with 17% of its population

Nearly 80% of households use groundwater 

The Challenges
Number of universities have increased sixfold in 

the last four decades. The number of students in 

higher education has increased 12 times

No university is among the top 200 (QS Rankings)

        The Coming Crisis
The number of diabetics in India to rise from 

50
million in 2010 to 100 million in 2030

Cancer incidence in India will rise 

78% by 2030

By 2030, 25%
 of deaths in India will be from heart disease

Loss due to heart disease in India will rise from $9 

billion in 2005 to $237 billion in 2015

The Challenges

6
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Geographic Information System (GIS) 
is a software and hardware system that 
captures and, stores data that can be 
displayed and analysed spatially. It is 
a powerful tool that lets users query 
data in order to interpret the city, its 
processes and relationships. However, 
the key to GIS is obtaining data itself, 
which is a particular challenge in the 
Indian context where information is not 
available or easily accessible. Large 
private companies and government 
bodies that manage to acquire data, 
do so at a high cost that is unaffordable 
to smaller players such as researchers 
or NGOs.

It is precisely for this reason that UDRI 
is currently creating a GIS database, 
with support from the Ford Foundation, 
for Mumbai city with the goal to make 
this data available online as an open 
source platform for all. The platform 
hopes to not only make data easily 
accessible to communities but assist 
people to report deficiencies in their 
neighbourhoods voice their demands 
for better infrastructure and amenities 
and collaborate with government 
in planning, implementation and 
monitoring.
  
For many communities that remain on 
the fringes of development, such as 
informal settlements and koliwadas, 
internet infrastructure let alone other 
services bypass their neighbourhoods 
in what is commonly referred to as 
the ‘Digital Divide’. In addition, the 
current Development Plan (DP) 2014-

2034 excludes the detailed mapping of 
slum clusters, thereby raising the risk of 
exclusion in its planning institutions and 
mechanisms. In these communities, the 
combination of broadband connectivity, 
followed by access to online services 
and the opportunity to crowd source 
information on their settlements is a 
powerful tool for empowerment and 
dialogue.

At UDRI, the GIS platform presently has 
around 170 data layers on Mumbai 
covering information on Education, 
Transportation, Health, Housing, 
Environment, Water and Sanitation, 
Waste Management, Urban Form, 
Governance, Livelihood, Social 
Amenities and several more. Meetings 
with relevant stakeholders have 
provided inputs in the design of the 
application. The system will be made 
available as a desktop system prior to 
making it accessible online. It is also 
planned to prepare a compilation of 
ready to refer maps of Mumbai.
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