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From the President’s Desk........!

Let me at the outset express our deep 
sense of grief at the massive national 
tragedy caused by natural disaster in 

Uttarakhand. Thousands of people lost their 
life; crores worth of both public and private 
properties and infrastructure have been destroyed; and the threat 
of a prolonged suspension of farming operations as well as other 
economic activities is looming large. In a sense, the dimensions of 
the tragedy are unprecedented.       

The gravity of this natural calamity [many consider it to be man-
made!] has brought to the sharp focus two key issues, namely, (a) 
the acute fault-lines in our disaster management system; and (b) the 
imperatives of sustainable development, combining harmoniously 
the aspirations of our teeming millions for rapid economic 
development with nurturing and strengthening a fine ecological 
balance. If we seriously desire to prevent any such future calamitous 
event and mitigate the damage to human life and properties, these 
two aspects must become integral part of our developmental strategy 
and governance system. We are sure the Central Government would 
take the lead and cutting across the party lines a comprehensive 
National Blue-Print of Disaster Management is prepared for effective 
implementation by both the Centre and States.

Nothing inspiring has transpired even on the economic front; and 
once again, a sudden sense gloom pervades India’s economic scenario, 
especially over the last couple of weeks. The proximate causative 
factors are largely external. The indications that the US Federal 
Reserve would gradually start withdrawing quantitative easing 
by the close of 2013 has sent tremors in the financial and currency 
markets of many countries, and India has been no exception. Thus, 
not only our stock markets have retreating sharply, predominantly 
under the impetus of flight of capital by the FIIs, but in its wake 
caused sharp depreciation of the Indian rupee. 

We believe that there are both negative and positive implications 
of this phenomenon of depreciating Indian rupee. But at this stage, 
sentiments have been overwhelmed by likely harmful impact – 
especially on the general inflationary trends and cost structure of 
industry. There are fears that it would seriously impair the process of 
economic revival. The beneficial impact of depreciating rupee would 
obviously be determined by how the government moves forward 
with a host of supportive policy and infrastructure environment. 
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Global trade scenario continues to remain uncertain and the challenges 
are mounting. 

Against the backdrop of falling inflation and decelerating economic 
growth, it was widely expected that the RBI would continue with its 
process of further reduction in key policy rates. But that was not to be! 
This, of course, has come as major disappointment to us in business 
and industry. We strongly feel that the RBI could have been bolder 
by reducing interest rates by at least 25 basis points. This would have 
certainly helped in countering a sense of gloom and creating more 
conducive investment climate.

This month’s Digest issue has a specific focus on issues and challenges 
concerning India’s water resources. Multiple dimensions of this subject 
are very well analysed and articulated in series of articles by eminent 
experts in the field. Suffice it for me to say that integrated water 
security must assume primacy of importance in our developmental 
planning just as food security and energy security do. There are inter-
related facets of water security such as its availability, its effective 
supply and distribution for various economic activities, its treatment 
and disposal, its decentralised management and pricing, and so on. 
We are sure this would be valuable to our readers and also provide 
useful policy guidelines to all concerned! 

MEDC has been organizing events since a very long time for the 
betterment of the Infrastructure Development in Maharashtra. ‘The 
Infrastructure Summit 2002 & 2009, Maharashtra Vision – I, II & III, 
‘Project on Economic Growth in MMR’ ‘Golden Maharashtra Event’, 
Golden Maharashtra Investor after Care’ and Golden Maharashtra – 
The Manufacturing Magnet’ are some of the many events organised 
by MEDC.  

It is our pleasure to inform you of ‘MAHA INFRA SUMMIT 2013’ as event 
organised to focus on the present day concerns of the infrastructure and 
construction industry in Maharashtra on 12th July 2013 at Y.B. Chavan 
Centre, Mumbai. Shri. Prithviraj Chavan, Hon’ble Chief Minister of 
Maharashtra will be inaugurating the Conference. 

Before concluding, let me once again pay our respectful homage to 
all those who lost their life in one of the worst natural calamity in 
Uttarakhand, offer our heartfelt condolences to bereaved families and 
wish that government and civil society, as is to be expected, will do 
their best in providing effective relief works for all those affected. We 
also acknowledge great rescue operations carried out by our armed 
forces – our salute to their heroic, disciplined and dedicated work!   

Cdr. Dipak Naik
President
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Management of Water

Chandrasekhar Prabhu

The rain gods have been 
showering special blessings 
on India.  Having faced 

drought in several parts, the 
monsoon showers have come as 
a welcome development for all.  In 
some portions of Maharashtra where 
drinking water was unavailable, we 
can now look forward to better days.  
Not only are the farmers happy that 
they will have enough water for 
their crops, but decision makers 
are also happy because the water 
situation would ease considerably.   
The heat faced by the hinterland 
was quite unbearable in most parts 
of the State, with areas around 
Nagpur breaking records when it 
came to high temperatures.   The 
incessant rains would bring down 
the temperatures and provide relief 
to everyone.  Domestic consumption 
of electricity which was at its peak, 
during the summer days will also 
get a respite.  While the weather 
situation appears to be in control, 
the reservoirs appear to be filling-
up, and the water resources problem 
appears to be under control, it’s time 
we start thinking in terms of a long 
term plan for water.

Our main sources of rains are 
indeed the monsoons.  The south-
west monsoon comes all the way 
from the Indian Ocean and stretches 
from the Southern parts of the India 
to the Northern tip, providing rain to 
all the lands which come in its path.  
The eastern monsoon commences 

once the western monsoon starts 
ebbing and provides extra rain to 
the eastern parts of the country.  
Despite having good rain, as is the 
case this year, it is not necessary 
that the water supply availability 
will continue to be satisfactory 
throughout the year.  That is 
essentially so because the monsoon 
is in a way obstructed by the 
western ghats.  The entire western 
ghats have excessive rainfall which 
create flood like situation in the 
coastal areas.  Most of the water 
flows into the sea and is not put to 
effective use.  Those clouds which 
at a higher level or those which 
manage to dodge the western ghats 
provide rain to the Deccan Plateau 
and as the monsoon proceeds 
northwards, brings rain to the Indo-
Gangetic plains.  The water which 
comes as the result of the melting 
of glaciers in to the rivers which 
originate in the northern parts of 
India, some flowing eastwards, 
some westwards, which are also 
fed water by the rain, resulting some 
times in flood like situations.  This 
brings us to a situation, wherein 
on one hand the surplus water 
quickly meets the sea in the coastal 
areas and on the other hand in the 
plains it creates flood situations.  
It is therefore very important that 
we plan our water resources and 
ensure that our underground water 
table is kept charged all the time, 
and our surface water is effectively 
managed for the benefit of all. 

Surface water consists of rivers, 
lakes, dams and other kinds of 
water bodies, and water used for 
agriculture, industries as well as 
potable water is available through 
these sources.   Three layers of 
water storage is possible within the 
ground.  The wells etc. draw water 
from the underground water table.   
Then we have the water bodies from 
which the tube wells draw water 
from.   We also have huge reservoirs 
deep into the grounds and these 
aquifers store substantial amount of 
water.  There was a time when the 
water table was used to be judged 
on the basis of the experience 
of the people of that area.   Then 
we had geologists pointing out at 
specific spots, where according 
to them water would be available.   
In either of these ways it was not 
sure that one would strike water.  
Now we have advanced imaginary 
systems through satellite mapping, 
and we are in a position to identify 
reservoirs on various levels.  The 
first level would be the superficial 
level wherein underground aquifers 
are seen between 50 ft. and 150 ft. 
below ground level, the second level 
is the water table which could be 
anywhere between 200 ft. and 400 ft.  
Both these aquifers can be charged 
and recharged by letting the rain 
water percolate in the soil.  Modern 
methods of rain water harvesting 
also permit us to recharge these 
underground aquifers.   However 
adequate care needs to be taken to 
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ensure that excessive drawl of water 
is not permitted.  We also have deep 
reservoirs which normally remain 
untapped and unutilized.  They could 
be deep within the earth at around 
300 mt. level or some times even 
deeper.  Technologies have permitted 
us to identify such aquifers.  Water 
in these aquifers has been lying 
untapped for thousands of years.  
New technology permits us to have 
a network of connections between 
aquifers at different levels so that 
the surplus from one reservoir would 
automatically recharge the other.   
These interconnected networks of 
aquifers could serve the purpose in 
a failed monsoon or in emergencies 
when the drought situation would not 
leave any other options.  There could 
also be ways and means by which 
aquifers could be accessed and 
water can be transferred from long 
distances by having underground 
links.  This technology involves taking 
of two deep underground reservoirs 
and connecting them in such a way 
that if need be, the surplus water 
from one can be pumped into the 
other.   These aquifers could be at a 
distance of 100 to 200 km. away from 
one another.  So if one aquifer is on 
the western side of the western ghat, 
the other one could be in the rain 
shadow region i.e. anywhere on the 
other side of the ghat.  Connectivity 
between the two underground 
reservoirs would ensure that while 
the reservoir in the windward side 
of western ghat gets charged time 
and again, the one in the hinterland 
gets continuous flow through the 
mechanical systems specially 
installed for the purpose.  In this 
way water in the coastal areas which 
would otherwise have gone into the 
sea can be utilized to the benefit of 
the lands and the people living in the 
rain shadow region.

It is not just the linking of reservoirs 
at the surface level which will solve 
the water supply problems.  It is also 
the linking of stratas of underground 
reservoirs and making these 
reservoirs cater to the specific needs 
of different areas which are important.  
It is when technology to master this 
kind of water transfer engineering 
is made available that a permanent 
solution could be found to the problem 
of water supply and irrigation in the 
country.  There are environmental 
concerns which need to be addressed 
before taking any decision to harness 
technology to provide for access to 
more water.  We are aware of cases 
where excessive drawl of water from 
wells have turned them saline.  We 
also have cases where tube wells are 
used to draw water for water intensive 
crops such as sugarcane in drought 
prone areas.  Such examples are cited 
when attempts are made to make 
more water available by harnessing 
technology.

The government can make a 
beginning by conducting a detailed 
survey, if such a survey has so far 

not been commissioned, to make a 
list of all possible water sources, on 
the surface, and underground which 
can be tapped whenever required.   A 
proper planned strategy of managing 
the underground reserves can help 
us overcome challenges faced in 
providing of water.   The issue of 
consumption however remains.  
Unless a fresh land use policy is put 
in place and the crop patterns are 
decided, not on the basis of which 
crop fetches what income, but on 
the basis of which crop requires how 
much water and also on the basis 
of whether such water is available.  
It is only when such exercises are 
conducted, and the comprehensive 
land use policy is conceived and 
it’s implementation is undertaken in 
the most transparent fashion, then 
we can see some solution to the 
problem of water supply.

The Government would do well to 
start at the earliest and ensure that 
the problem of recurring drought is 
tackled before it is too late.

chandrashekharp@hotmail.com

Appeal to the Members for the Payment of

Annual Membership Fee for the year 2013 - 2014

Dear Members

The MEDC is grateful to its Associate and Constituent Members, 
who have paid their Membership Fee for the current financial year 
(2013-2014)

The MEDC requests its Associate and Constituent Members (those 
who have not yet paid their membership fee), to make the payment 
at an early date before  31st July 2013  to enable us to update the 
data of members for the year 2013-2014.

Your early action in this regard will be highly appreciated.

for more information pl. contact : 
Dy. Gen. Manager, MEDC,  3rd Floor, Y B Chavan Centre, 
Nariman Point, Mumbai – 400 021.
Tel.: 22819198 ; 22842206/09 
Fax.: 22846394 ; Email : sureshg@medcindia.com 
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Global Economic Monitor

Global Trade and
Investment Trends

Dr. Prakash Hebalkar

This month featured 
developments relating 
to the flaming rupee, Oil 

and the Xi Jinping U.S. visit; 
also covered in this article 
are two other technological/
industrial developments and their 
implications for India’s future.

The flaming rupee which collapsed 
to Rs 60 to the U.S. dollar is 
considered the weather cock 
that responds to the winds of 
global trade as it blows by India 
– in particular the Balance of 
Trade which crossed 6% for 
India suggested to some that the 
inflation-balancing exchange rate 
ought to be Rs 70 to the U.S. 
dollar. While the rupee flamed, 
the government economists and 
some ministers fiddled and made 
unsubstantiated comments about 
how “there is no cause for worry” 
– perhaps for them individually, as 
they get pensions and incomes in 
foreign exchange? Theoretically, 
a weaker rupee ought to boost 
exports – but that is only if the 
overseas buyers do not have strong 
buying power. In fact FIEO1  said 
that exports are unlikely to grow as 
buyers are asking for lower prices 
instead (amounting to the same 
number of rupees):

Reacting to the Trade Data for the 
month of May, Mr. M. Rafeeque 
Ahmed, President, Federation 

1 Federation of Indian Export Organisations

of Indian Export Organisations 
(FIEO), said that the exports figure 
are indicative of the fact that the 
global recovery is still weak.

In a Media statement, he stated: 
“The global growth has been 
uneven. We have seen a few green 
shoots in countries like USA and 
Japan but Euro area continues to 
be a cause of concern.”

Source: Sagar Sandesh Weekly 
June 23, 2013

This comment reiterates what this 
author has been writing for several 
years now: Indian exporters need to 
get out of their Europe fixation and 
look at U.S. markets, especially 
given that Europe has entered a 
second recession this year. The 
business the President of FIEO is 
in (leather exports) also illustrates 
the fuddy-duddy2  composition of 
India’s export portfolio.

Oil is a perennial feature in all news 
about global trade and investment 
and this column has written about 
the Nabucco pipeline, shale oil and 
gas and other developments over 
the years. This time, it was the 
carpet-bagging shrewd Chinese 
who were in the news as the 
biggest beneficiaries of the U.S. 
taxpayer expenditure of money 
and lives in Iraq.

BAGHDAD — Since the American-
led invasion of 2003, Iraq has 
become one of the world’s top oil 

2 foolishly old-fashioned

producers, and China is now its 
biggest customer.

China already buys nearly half the 
oil that Iraq produces, nearly 1.5 
million barrels a day, and is angling 
for an even bigger share, bidding for 
a stake now owned by Exxon Mobil 
in one of Iraq’s largest oil fields.       

“The Chinese are the biggest 
beneficiary of this post-Saddam oil 
boom in Iraq,” said Denise Natali, a 
Middle East expert at the National 
Defense University in Washington. 
“They need energy, and they want 
to get into the market.”  Source: 
N.Y.Times June 03, 2013

In the context of oil, it was also 
highlighted how, not just the Saudis 
(as an earlier comment pointed 
out) but also the Russians need a 
threshold bottom for the price of oil 
to support their national budgets.

The Rise of the Russian Petro-Gas 
State - Oil and gas rents are a vital 
component in elite management 
under Putin’s neopatrimonial 
regime.

From less than 50 percent in the 
mid-1990s, the share of commodities 
in Russian exports has grown to 70 
percent today, with oil accounting 
for more than half of export income. 
Representing up to 30 percent of the 
country’s GDP and half of its GDP 
growth since 2000, hydrocarbons 
provided at least half of the state’s 
budget revenues last year. Five 
years ago, Russia needed oil prices 
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of $50 to $55 a barrel to balance its 
budget, but Alexei Kudrin, former first 
deputy prime minister and finance 
minister, estimated the breakeven 
price at $117 per barrel last year. 
Russia’s dependence on energy 
exports was highlighted by the 2009 
world financial crisis. As oil plunged 
from $147 to $34 per barrel, the 
resource-based economy contracted 
by almost 8 percent — the largest 
drop among the G20 top industrial 
nations……………

Challenges to the Status Quo: Oil

Russian oil companies are 
effectively taxed at a 70 percent 
rate.

But this status quo may not be 
sustainable indefinitely. After two 
decades of essentially living off the 
Soviet Union’s “legacy fields,” the 
“brownfields” (exploited deposits, as 
opposed to newly discovered ones, 
or “greenfields”) of western Siberia 
are “entering a long-term decline.” 
Although Russia is not running out 
of oil, a leading expert believes it 
may be running out of cheap oil. 
Instead, oil will have to be pumped 
from places that are “colder, deeper 
and more remote,” such as the 
continental shelf in the Arctic, the 
ever more remote regions of eastern 
Siberia, the “deeper horizons” of 
western Siberia, or the Black Sea.

Yet the enormous upfront investments 
that such an effort would require are 
hard to come by when taxes on oil 
companies’ profits have greatly 
reduced the incentive to invest 
in new technology and greenfield 
exploration. After they pay the 
profit tax, value-added tax, mineral 
extraction tax, asset tax, charges 
for the use of subsoil resources, 
mandatory contribution to social 
funds, and export duties, Russian oil 
companies are effectively taxed at a 

70 percent rate. (By comparison, in 
2011, Chevron and ExxonMobil were 
taxed at an effective rate of 42–43 
percent in the United States.) This 
policy leaves massive capital and 
technology transfers from Western 
multinational corporations as the key 
to sustaining the present levels of oil 
production. Among the more notable 
of such ventures was ExxonMobil’s 
agreement last year to invest, in a 
joint venture with Rosneft, $3.2 billion 
into the exploration and development 
of the Black Sea and the Kara Sea in 
the Arctic.

Yet such deals fall far short of what is 
needed to ensure Russia’s continued 
status as an “energy superpower,” 
and the barriers to large-scale 
Western investments are formidable, 
if not prohibitive. Shale oil and 
environmentally “cleaner” liquefied 
natural gas (LNG) will likely push 
down oil prices, making greenfield 
investments less profitable. Then 
there is the 2008 law that restricts 
foreign control over companies 
operating in Russia’s “strategic 
industries” (certainly including oil 
and gas), in effect banning non-
Russian energy firms from a majority 
ownership of any significant venture. 
(In the ExxonMobil-Rosneft deal, 
ExxonMobil owns only one-third of 
the venture.)

Challenges to the Status Quo: 
Gas

Although Russia is not running out 
of oil, a leading expert believes it 
may be running out of cheap oil.

Even more than Russian oil, 
natural gas rents are likely to shrink 
significantly in the coming years. 
Gazprom’s modernization and 
greenfield investments are also 
hampered by enormously expensive 
projects that seem motivated more by 
the Kremlin’s geostrategic ambitions 

than by a search for profitability. 
Thus, in an effort to bypass Ukraine, 
Gazprom completed the Nord 
Stream twin pipeline system under 
the Baltic Sea in October 2012 and 
launched the South Stream project, 
which includes a stretch under the 
Black Sea, in December 2012. The 
price tag for both projects is around 
$40 billion. In April of this year, 
Putin ordered Gazprom to revive 
the Yamal-Europe-2 project, which 
would construct yet another gas 
pipeline bypassing Ukraine, from 
the Belarusian border via Poland to 
Slovakia.

The immediate challenge to natural 
gas rents, however, is a sharp loss 
of profit because of the competition 
from alternative modes of production 
made possible by new technologies. 
The latter includes “horizontal drilling” 
to tap shallow but broad deposits and 
hydraulic fracturing (or “fracking”). 
As a result, over the last decade 
U.S. gas imports have shrunk by 45 
percent. By contrast, Gazprom has 
yet to start tapping these resources. 
Instead, the company’s president, 
Alexei Miller, has repeatedly decried 
shale gas as a “myth” and a “well 
planned propaganda campaign.”

The Shrinking European Market 
and Uncertain Alternatives

To make up for domestic corruption 
and inefficiency, Gazprom needs 
large profit margins in Europe, where 
it used to sell gas at a 66 percent 
profit. Just to break even, the firm 
needs to earn $12 per thousand cubic 
feet.………….Source: American 
Enterprise InstitutePutin’s Petro 
State Approaching Empty — The 
American Magazine”” – Leon Aron

Herein may lie an opportunity 
– a Russia-India pipeline for oil 
and gas; Russia has the military 
power to protect such a pipeline 
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in its passage through former CIS 
states and India needs a stable 
and reliable source for its energy 
needs of the next century. Of 
course there will be difficulties, but 
what good is a four decades old 
friendship if not to work for mutual 
economic advantage ?

Xi Jinping’s U.S. visit may have 
produced no visible results but 
experts are of the view that China 
is now re-evaluating its foreign 
policy – less concerned about the 
US Asia pivot and more concerned 
about the rise of Japan under 
Shinso Abe. Given their perception 
of their own growing power, this is 
certain to cast sparks on the India-
Japan regional-security bonds 
discussed during the Indian Prime 
Minister’s visit recently.

An earlier column emphasised 
the growing importance of 
Digital Printing technology as a 
manufacturing technique; over 
the next two decades this will 
be supplemented by Digital 
Fabrication being developed at 
MIT, The implications of these 
technological changes for India’s 
future rapid economic growth are 
serious and the following excerpt 
based on the views of the Harvard 
economist Danny Rodrik points out 
how India’s missing the opportunity 
bus (which China shrewdly caught)
over the past two decades could 
be a permanent loss:

THE RISE OF AUTOMATION First, 
machines can perform more and 
more functions in manufacturing, 
and sometimes even in services. 
That makes it harder to compete via 
low wages.

Say you run a company in a developed 
nation and have been automating 
many of its processes. Because your 
total bill for employee wages would 

be low, why not choose the proximity 
and familiarity of investing in labor 
in or near your home country? This 
change would help the jobs picture 
in the United States and probably 
countries like Mexico, but could hurt 
many other lower-wage nations.

GLOBAL SUPPLY SOURCES 
Supply chains are now scattered 
across many countries. Think of 
the old development model as a 
nation, such as South Korea, trying 
to build a nearly complete domestic 
supply chain for its automobile and 
other industries. The newer model 
is more distributed, as reflected by 
the iPhone, with the bounty from 
the investment spread across many 
locations, including the Philippines, 
Taiwan and mainland China. As 
for cars, Thailand has courted 
automobile factories with success, 
but the parts usually come from 
outside the country and the benefits 
for the Thai economy are limited.

Richard Baldwin, professor of 
international economics at the 
Graduate Institute in Geneva, refers 
to the internationalization of the 
supply chain as “globalization’s 
second unbundling.” He sees the 
new world as one of “development 
enclaves,” in which parts of countries 
will stand out as advanced or wealthy, 
without fundamentally transforming 
the entire economy.

WIDER ECONOMIC GAPS Another 
barrier is the difficulty of sustaining 
a cultural vision for catching up 
economically. South Korea was a poor 
nation in the 1960s, and its economic 
rise required sacrifices from millions 
of people in work hours, savings and 
investment in education. But within 
20 years or so, one could see that 
South Korea would most likely join 
the ranks of economically developed 
nations. Indeed it has, so these 

sacrifices yielded satisfaction within 
a reasonable time. Many of today’s 
poorer nations seem to be more than 
20 years away from competing with 
the global leaders, which are now 
themselves more advanced, and 
that slower and longer path to the 
top may discourage some countries 
from even trying.

AGING POPULATIONS Finally, 
many lower-income countries will 
be old before they are rich. China’s 
population, for example, is aging 
rapidly, given the government’s 
one-child policy and the decline in 
birthrates that accompanies rising 
income. It is less well known that 
fertility rates in much of the Middle 
East and North Africa are also falling 
rapidly. In Iran, for example, it is now 
estimated at 1.86 per woman, which 
over time would mean that families 
are not replenishing themselves. And 
shrinking and older populations, of 
course, limit future economic growth. 
.......We should be prepared for the 
possibility that, while Seoul now 
looks a fair amount like Los Angeles, 
perhaps La Paz, Accra and Dhaka 
will never look much like Seoul.

Source: http://www.nytimes.
com/2013/06/23/business/
emerging-markets-hitting-a-wall.h
tml?nl=todaysheadlines&emc=edi
t_th_20130623&_r=0

profitechconsultants@gmail.com

The author is President ProfiTech, 

Business Strategy and Public Policy 

Consultants. 
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India’s Water Challenges

Mr. Suresh P. Prabhu

Threats of international water 
conflicts have garnered 
headlines in many parts of 

the world including South Asia. 
Yet, there are almost no examples 
of outright water war in history. 
Instead, national water tensions 
and issues in water management 
continue to bedevil South Asia and 
the largest country in the region. 
India’s population currently stands 
at 1.2 billion people and is expected 
to reach 1.6 to 1.8 billion by 205011. 
For a country that already ranks 
among the lower rungs of the United 
Nations Development Programme 
Human Development Index, faced 
by the stresses of such population 
growth, India will have to design a 
plan to satisfy basic human needs 
for survival, and identify—and 
maximize—the use of key inputs 
that drive India’s economic growth. 
One common source that cuts 
across all criteria for basic survival 
and economic development is 
water. It is predicted that by 2050, 
the per capita availability of water at 
the national level will drop by 40 to 
50 percent due to rapid population 
growth and commercial use2. 
The main sectors that are heavily 
1 Catherine Satcher, “Report on the Challenges 

Caused by India’s Growing Population,” Debate 

Asia, July 18, 2012 (http://debateasia.wiki.lovett.

org/Group+6).

2  Nageshwar Patnaik, “Half of World Population 

to Struggle for Water in 2050,” Economic Times, 

January 17, 2011 (http://articles.economictimes.

indiatimes.com/2011-01-17 / news / 28431152_1_

fresh-water-ground-water-water-bodies). 

dependent on water, such as India’s 
agriculture and power generation, 
will also affect the quality of water 
available, both for other productive 
sectors and for public use. The 
demand for, availability, and varying 
use of water all have an impact on 
India’s water resource management 
and its relations with neighboring 
countries.

This briefing paper outlines the 
main challenges that India faces in 
managing its water resources. The 
paper begins with an overview of 
increasing pressure of water use in 
agriculture. As the largest consumer 
of water and also the mainstay of 
the livelihoods of the majority of 
India’s population, agricultural water 
use deserves special attention. 
The paper briefly describes how 
technological choices, participatory 
governance, and reformed pricing 
could improve water management 
in agriculture. It,

then, proceeds to outline some of 
the inter-sectoral and cross-cutting 
problems, including on groundwater 
stress, hydroelectricity demands, 
and urban and industrial water 
demands. The increasing challenge 
of climate change and

shifting rainfall patterns are also 
highlighted. The paper further 
explains the complex governance 
architecture in India and notes 
some of the reforms that are on 
the anvil via the National Water 
Policy. Having laid out the national 
water challenges, the paper 

About the Water Conflict in South 
Asia Project

The South Asia Center’s Water Conflict 
in South Asia project seeks to explore 
water sharing conflicts between India 
and Pakistan, and surrounding countries, 
by bringing together key experts, 
policymakers and other stakeholders 
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solutions. This project is co-chaired by 
Sartaj Aziz, former foreign minister of 
Pakistan, and Jaswant Singh, former 
foreign minister of India.

The South Asia Center serves as the 
Atlantic Council’s focal point for work 
on greater South Asia as well as its 
relations between these countries, 
the neighboring regions, Europe, and 
the United States. It seeks to foster 
partnerships with key institutions 
in the region to establish itself as a 
forum for dialogue between decision-
makers in South Asia, the United 
States, and NATO, and continues to 
“wage peace” in the region. These 
deliberations cover internal and external 
security, governance, trade, economic 
development, education, and other 
issues. The Center remains committed 
to working with stakeholders from the 
region itself, in addition to partners and 
experts in the United States and Europe, 
to offer comprehensive analyses and 
practicable recommendations for 
policymakers.

The Water Conflict in South Asia project 
is generously supported by a grant from 
the Ploughshares Fund.

For more information, please contact South Asia 

Center Director Shuja Nawaz at snawaz@acus.
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emphasizes the need for regional 
water cooperation. It concludes by 
suggesting several areas of reform 
that could deliver mutual benefits 
across India’s productive sectors as 
well as with its neighbors.

India’s Largest Water Consumer : 
Agriculture 
Water is a key input for India’s 
sustained growth. Agriculture 
accounts for 85 percent of India’s 
water consumption. In turn, this 
sector provides subsistence and 
livelihood support to more than 
58 percent of the population3. 
India’s welldeveloped irrigation 
infrastructure allows the country 
to be selfsufficient in food grain 
production, reaching a record level of 
250 million tons in 20114. However, 
although India heavily invests in 
irrigation infrastructure, irrigation 
efficiency (that is, amount of water 
stored in the soil compared to the 
amount of irrigation water applied) is 
poor. Many of the facilities operate, 

3 “Annual Report 2010–2011,” Department of Agricul-

ture, Ministry of Agriculture, Government of India, 

March 2012 (http://agricoop.nic.in/ Annual%20

report2010-11/AR.pdf).

4 Directorate of Economics and Statistics, Depart-

ment of Agriculture and Cooperation, 2011 (http://

www.indiawaterportal.org/taxonomy/ term/10418)

on average, at only 35 to 40 percent 
efficiency5. Uttar Pradesh, Punjab, 
Madhya Pradesh, West Bengal, 
and Haryana, home to major water 
basins, are the chief producers of 
food grains. Intensive irrigation, 
especially in the northern states, 
has meant that some of them have 
already exceeded their surface 
irrigation potential. Farmers have, 
instead, turned to groundwater. 
There are an estimated 25 million 
groundwater pump sets in the 
country. Consequently, many of 
these regions have been categorized 
as water-stressed zones because 
the rate of withdrawal has either 
exceeded, or is about to exceed, 
the rate of recharging.

Groundwater Exploitation
The use of groundwater played 
an important part in the success 
of India’s first green revolution. 
However, driven in part by poor 
electricity and water pricing and 
regulation, India has now reached an 
alarming stage where groundwater 

5  “Report of the Working Group on Water Resources 

2007–2012,” Ministry of Water Resources, 

Government of India, December 2006 (http:// 

planningcommission.nic.in/aboutus/committee/

wrkgrp11/wg11_wr.pdf). 

exploitation exceeds replenishment.
Groundwater assessment units are 
considered “safe” if the withdrawal 
is less than 70 percent of the net 
available resource; “semi-critical” if 
the withdrawal is between 70 and 90 
percent; “critical” if the withdrawal is 
between 90 and 100 percent; and 
“overexploited” if the withdrawal 
exceeds the replenishable amount 
of water by more than 100 percent. 
States like Haryana, Punjab and 
Rajasthan now draw more water 
than is annually replenished. The 
following map shows the distribution 
of the abovementioned units across 
India.

Some states have handled 
overexploitation better than others. 
The state of Gujarat, for instance, 
has managed to increase the 
level of groundwater through a 
combination of check dams (small 
water reservoirs made up of locally

available materials to store water) 
and state policy6. In contrast, West 
Bengal has resorted to water mining 
(groundwater withdrawal from deep 
aquifers), and has subsequently 
exposed the local population to 
poisonous levels of arsenic water.

The response to water challenges 
in the agricultural sector has to 
be a mix of increasing irrigation 
efficiency, improving groundwater 
management, and involving water 
users in water management 
functions. Irrigation efficiency is 
itself contingent on technology and 
institutions. There are a number of 
technological interventions that can 
target water to fields in the right 
amount and at the right time.

These include drip irrigation, 
tensiometers (to measure soil 
moisture), and real time delivery 

6 “Water in the Wells,” Center for Science and 

Environment, Rainwaterharvesting.org, (www.rain-

waterharvesting.org/happenings/ water_wells.htm).

Source: “Water in Indian Constitution,” Central Water Commission, March 2, 2012 
(www.cwc.nic. in/main/webpages/statistics.html#3).
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of weather-related information 
to farmers (via cellphones)7. 
Institutional reforms should focus 
on understanding the different 
skill requirements for managing 
irrigation systems and for the  
perations (human resources, 
training, ccounting, etc.) of irrigation 
departments. Moreover, water user 
associations, now about 57,000 in 
the country, should be involved at 
the field level working with irrigation 
officials to understand water 
availability, undertake crop water 
budgeting, and manage the on-farm 
systems. These interventions ought 
to run conjunctively for surface and 
groundwater resources, so that 
water resources are best utilized in 
a holistic manner8.

Pressures of Industrialization 
and Urbanization
Even as agricultural water use 
efficiency must increase, there is 
also the need to be cognizant of 
the increasing demand for water 
from industry and from households. 
By one estimate, industrial and 
domestic water demand will double 
in absolute quantities by 2025, 
as compared to 2005. The two 
sectors will then stake a claim of 11 
percent and 8 percent, respectively, 
on total water demand9. Further, 
7 Burton, Martin A., Rahul Sen, Simon Gordon-Walk-

er, Anand Jalakam, and Arunabha Ghosh (2011) 

National Water Resources Framework Study, Re-

search Report Submitted to the Planning Commis-

sion for the 12th Five Year Plan, September, New 

Delhi: Council on Energy, Environment and Water 

and 2030 Water Resources Group, September.

8 Burton, Martin A., Rahul Sen, Simon Gordon-Walk-

er, Anand Jalakam, and Arunabha Ghosh (2011) 

National Water Resources Framework Study, Re-

search Report Submitted to the Planning Commis-

sion for the 12th Five Year Plan, September, New 

Delhi: Council on Energy, Environment and Water 

and 2030 Water Resources Group, September.

9 Burton, Martin A., Rahul Sen, Simon Gordon-
Walker, Anand Jalakam, and Arunabha Ghosh 
(2011) National Water Resources Framework 
Study, Research Report Submitted to the Plan-
ning Commission for the 12th Five Year Plan, 
September, New Delhi: Council on Energy,

many water-dependent industries 
run on India’s power grid, which 
also depends on hydroelectricity, 
nuclear, and coal facilities. 
Hydroelectricity now accounts for 
19.3 percent of India’s total installed 
201,637-megawatt grid capacity10. 
Other power sources, such as coal, 
gas and nuclear—which account 
for two-thirds of India’s installed 
capacity—also require water for 
cooling purposes.

It is estimated that by 2050, more 
than half of India, or an estimated 
800 million people, will be living in 
urban areas11. Together with the 

10 “Monthly Executive Report,” Ministry of Power, 

Central Electricity Authority, Government of India, 

April 10, 2012 (www.cea.nic.in/reports/ monthly/

executive_rep/apr12/7.pdf). 

11 “Director’s Message,” Indian Institute for Human 

Settlements, accessed June 18, 2012 (http://www.

semi-urban population, this could 
mean nearly a billion people relying 
on urban water utilities. The quality 
of urban water infrastructure and 
water management will have to be 
upgraded to respond to growing 
demand. Delhi, for instance, 
imports water from the Tehri Dam 
500 miles away. Most urban areas 
will have to import water from 
further distances unless measures 
are taken to improve water use 
efficiency, reduce leakages, apply 
higher tariffs, and rehabilitate and 
recharge local water bodies.

Currently, many existing water 
utilities are either financially 
bankrupt or have huge transmission 
and distribution losses, as high as 

iihs.co.in/about/message-from-director/).
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50 percent12. Forty percent of the 
water is wasted in the country’s 
capital due to transmission and 
distribution losses13. These are 
management problems, which in 
turn result in underinvestment in the 
infrastructure and new technologies. 
When left unattended, the focus 
shifts to a supply-side approach, 
seeking new sources of water rather 
than paying attention to better using 
available water.

Almost two-thirds of the diseases 
in India are caused by the type 
of water that people drink; one-
third of fatalities are attributable 
to waterborne diseases14. There 
are very few cities in India where 
tap water is potable. In rural 
areas,common bodies of water are 
polluted due to industrial activity or 
runoff from fertilizers, pesticides, 
and insecticides.

Compounding the water quality 
issue is another factor that is 
peculiar to India. For centuries, 
water has played a major role in 
many of India’s religions, and thus 
remains a vital part of the fabric of 
society. Religious ceremonies that 
pollute the waterways, held on major 
rivers like the Ganges, also have an 
impact on the quality of available 
water. It is ironic that, juxtaposed 
against the concept of water as 
representing a sacred, free-flowing 
evidence of divinity, is the lack of 
basic sanitation that results in open 
defecation into shared waterways. 
For a country that must balance a 
growing economy stemming from 

12 “Indian Cities Waste Almost 45 pc of Their Water 

Supply,” Governance  Now, March 21, 2012 (www.

governancenow.com/views/think-tanks/ indian-

cities-waste-almost-45-pc-their-water-supply).

13 Gaurav Vivek Bhatnagar, “40 Percent of Water 

Supply Gets Wasted: Study,” The Hindu, January 

6, 2010 (www.thehindu.com/news/cities/ Delhi/arti-

cle76718.ece).

14 “River Ganga,” Gits4u.Com, accessed June 18, 

2012 (www.gits4u.com/ water/ganga.htm).

diverse communities, it also has to 
take into account whether water can 
be priced for religious purposes. 
Policymakers will need to achieve 
a delicate balance between pricing 
water for economic activity and 
maintaining the freedom to use 
water for religious purposes.

Getting Pricing Right
A key factor affecting the water 
situation in India is the price of 
water. In order to meet the demand 
for water and manage it sustainably, 
the Indian government, along with 
its neighbors, will have to account 
for the economic value of water. 
Currently, the price charged to 
farmers and industry is highly 
subsidized, and authorities are not 
taking into account the vulnerability 
and scarcity of water resources 
when setting the prices. At the 
same time, in order to raise the 
real price of water, it is essential to 
consider income levels, the rural or 
urban setting, and the profitability of 
industries. 

Poor water management, stemming 
in part from improper pricing, affects 
the poor the most. Rural and urban 
poor pay a disproportionate amount 
for water by having to invest in 
private water sources or pay private 
vendors rates much higher than 
those charged by municipalities or 
irrigation departments. If they are 
unable to do so, they suffer from 
waterborne illnesses (thanks to 
limited and poor-quality public water) 
or bear the brunt of low agricultural 
productivity. Many parts of rural and 
urban India still suffer from insufficient 
water infrastructure for daily use, 
sanitation, and drinking (100 to 120 
liters per capita/month)15. 

In water-dependent sectors such as 

15 “India,” Water.org, accessed June 18, 2012 (http://

water.org/country/ india/).

agriculture, farmers have shown a 
willingness to pay for a guaranteed 
supply if the price takes into account 
crop returns. With a pricing model 
based on purchasing power, water 
availability, and water use, high-
income households and large, 
waterdependent sectors would pay 
more for water. This would include 
the landed elite, the beverage 
industry, recreation outlets (e.g., 
malls and parks), and other large 
manufacturing and commercial 
outfits.

Impact of Climate Change
The variability of water resources 
across India demands a basin-by-
basin analysis. Of the total water 
availability, 85 percent comes 
from heavy rains and the rest from 
melting snow. Variations in rainfall 
mean replenishment is unevenly 
distributed over time. This makes 
the management of water, including 
with storage facilities for recharge, 
even more important than just 
the absolute quantity of water 
availability.

For example, the Brahmaputra 
basin has the highest per capita 
availability of water, whereas the 
Pennar basin in the south has the 
lowest. The current per capita 
availability has dropped to a quarter 
of what it was sixty-five years ago 
at the time of India’s independence, 
largely as a result of exponential 
population growth16.

Fed by Rain
India’s rainfed areas are agriculture 
intensive: 85 percent of employed 
people in these areas are engaged 
in agriculture. Consisting mostly of 
arid and semi-arid areas and the 
16 “Per Capita Water Availability,” Ministry of Water Re-

sources, Government of India, April 26, 2012 (http://

pib.nic.in/newsite/erelease. aspx?relid=82676).
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country’s 200 backward districts, 
rainfed states are concentrated in 
thirteen states.

The impact of climate change will 
also have to be accounted for as 
India plans for better water policy 
and transnational agreements on 
shared sources of water. India’s 
major water flows come from the 
most vulnerable water catchment 
area, the Himalayas. The increased 
rate of melting glaciers means 
an increase in the frequency and 
intensity of flash floods, and less 
water flow during dryer seasons. 
Monsoons have also become 
more erratic over the past decade, 
producing limited good-quality rain 
(where the rain falls continually for a 
minimum of one hour).

Poor quality rain and increased 
intensity of rainfall during fewer 

days in the year 
means that 
water storage 
facilities have 
to be improved. 
These include 
r e h a b i l i t a t i n g 
traditional water 
s t r u c t u r e s , 
i n c r e a s i n g 
storage in natural 
waterways, and 
also in dams 
and ponds. The 
available water 
will then have 
to be managed 
through the 
lean seasons. 
Moreover, as a 
result of rising 
t e m p e r a t u r e s 
caused by 
climate change, 
crops that have 
sustained over 

65 percent of the 
population will 

require more water to withstand 
heat. Or new drought-resistant 
crops would have to be developed. 
The rise in sea levels will eventually 
contaminate fresh surface- and 
groundwater supplies, making water 
more saline and, therefore, less 
usable. By placing the impacts of 
climate change on the agenda of 
every country in the region, South 
Asia could potentially open the door 
to a new era of cooperative water 
management. 

Disconnect Between Federal and 
State Governments
In India water governance is 
fragmented and, as a result, 
leads to inconsistent water policy 
between the central and state 
governments. As outlined in the 

Indian Constitution,

each of the twenty-eight states 
of the Union is responsible for 
dealing with their own water issues. 
However, the federal government 
has the constitutional mandate to 
resolve issues that arise out of the 
use of interstate rivers. The federal 
government also attempts to plan 
for water allocation and provide 
technical support for large projects 
in power generation, irrigation, 
navigation, and drinking water. 
It has also created water-related 
institutions at the central level, such 
as the Central Water Commission 
and the Central Groundwater 
Authority, along with another eleven 
ministries, departments, boards, 
and commissions which all have 
some jurisdiction on water issues. 
At another level of governance, 
state governments also have similar 
sector-specific water departments, 
with separate ones for drinking 
water, others for major versus minor 
irrigation or hydropower, and still 
others for environmental monitoring 
and so forth. Such fragmentation 
between and within central and 
state governments makes the task 
of implementing a holistic policy far 
more difficult.

Proposed National Policy
Partly in response to this governance 
challenge, the central government 
released a document called the 
Draft National Water Policy (NWP) 
on January 31, 2012, which is under 
debate and discussion with various 
stakeholders. A few key points 
include17 :

•   An emphasis on the need for a national 
water framework law, comprehensive 
legislation for optimum development 

17 “Draft National Water Policy (2012),” Ministry of 

Water Resources, Government of India, Janu-

ary 31, 2012 (http://pib.nic.in/newsite/erelease. 

aspx?relid=79981).

Source: “Rainfed and Poorest Areas Overlap 2005,” India Water Portal, Arghyam, 

accessed June 18, 2012 (www.indiawaterportal. org/image/6209).
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of interstate rivers and river valleys, 
applying the public trust doctrine so 
that water is treated as a community 
resource managed by the state, and 
amending the Indian Easements Act 
(1882) to the extent that it seems to 
give proprietary rights to groundwater 
to landowners.

• The basic minimum quantity for 
essential health and hygiene and 
access to safe drinking water gets 
preemptive priority over all other uses 
of water. Similarly, water essential 
for sustaining the ecology has to be 
given due consideration. Over and 
above the basic human needs, water 
is to be treated as an economic good, 
in order to promote efficient use and 
conservation.

• A holistic assessment of the cological 
needs of the river rather than 
restricting it to only a minimum-flow 
requirement.

• Recognition of the need to adapt to 
climate change in the planning and 
implementation of water resources

The NWP will become a national 
policy after it is approved by all 
state Chief Ministers and the Prime 
Minister. But there is a risk that the 
initiative will remain merely a “pa-
per-policy” due to the complexity 
of governance in the water sector. 
All levels of governance – from the 
central government down to the field 
level officials who deal with farmers 
and industry – have to recognize 
the water challenges and the need 
for coordinated action.

Transnational Relations
Although water causes tensions 
between South Asian countries, they 
are not insurmountable problems. 
In fact, by recognizing the economic 
and hydrological interdependence 
of the countries of the region, 
mutual benefits could accrue to 
all countries. Neighbors have the 

potential to cooperate on key issues 
such as flood control, irrigation, 
power generation, and nature 
conservation. One of the foremost 
examples of regional cooperation 
on water is the Indus Water Treaty 
between India and Pakistan, signed 
in 1960. In addition to the allocation 
of river waters to India and Pakistan, 
the Treaty’s provisions further allow 
for run-of-the-river hydroelectricity 
projects, so long as the water 
flows are not impounded. India has 
significant electricity shortages, 
part of which could be ameliorated 
through hydroelectricity. Despite its 
electricity crisis, India has tried to 
honor its commitment in letter and 
spirit, to allow free flow of water to 
Pakistan, as was agreed. Yet, many 
in India, particularly those who enjoy 
riparian rights on this basin, feel that 
the agreement is still very unfair as 
they face restrictions in the use of 
rivers that flow through their territory 
into Pakistan.

In an attempt to resolve issues 
between upper and lower riparian 
Indian states, India has to initiate 
more discussions with neighboring 
countries with whom it shares 
rivers.

China
From China’s perspective, India and 
Bangladesh are both downstream 
and lower riparian countries. The 
Ganges and Brahmaputra river 
systems originate from China. 
Water availability from these 
two major rivers depends on the 
upstream infrastructure China is 
building in Tibet. As China begins to 
divert the original sources of water 
in Tibet, the lack of any actual water 
treaty between India and China, 
beyond talks, will become a glaring 
problem.

Bangladesh
Apart from discussing China’s hold 

over a major source of the Ganges 
basin, Bangladesh and India have 
to overcome tensions between their 
shared borders. They need to not 
only maintain, but also improve their 
existing bilateral agreements on the 
Farakka Barrage and Teesta River. 
Bangladesh, being a lower riparian 
and downstream country, like many 
other lower riparian countries, feels 
aggrieved by India’s water policy. 
In addition to grievances about 
water-flow levels and the lack of 
data sharing between India and 
Bangladesh, Bangladesh has also 
been overwhelmed by floods, water 
contamination, and dangerous 
levels of arsenic water for public 
consumption.

Bhutan
India has a mutually beneficial agree-
ment with Bhutan, where Bhutan 
sells electricity to India from invest-
ments made by India into Bhutan’s 
power-generating infrastructure. The 
resulting royalty paid by India for this 
electricity accounts for almost half of 
Bhutan’s GDP, making it one of the 
richest countries in the region. This 
can be seen as a win-win situation 
and could potentially be replicated 
with other neighbors.

Agenda for Reform
In order to deal with the stresses of 
population growth, rising economic 
activity, and significant need for 
inter- and intrastate cooperation on 
shared waterways, India should first 
aim for short-term goals and then 
work toward its longterm goals as a 
regional leader.

Short-Term Goals for India
Increase the efficiency of the irrigation  y
infrastructure by seeking better 
technology and investing resources 
in the operation and maintenance of 
existing irrigation systems.
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Respond to demands for more  y
oversight and transparency and 
involve water users’ associations is 
the governance of water, especially at 
the field level.

Begin talks to establish appropriate  y
price of water for large industries; 
encourage the adoption of water 
efficient technologies.

Address social behaviors that impact  y
the quality of water and provide 
alternatives such as better sanitation 
and environmentally friendly 
chemicals.

Encourage Indian states to share  y
technology that will improve 
water management and increase 
groundwater levels.

Focus on the complexities of the water  y
sector in order to improve the existing 
draft policy. Short-Term Goals for 
India and its Neighbors

India should initiate discussions with  y
neighbors such as Pakistan and 
Bangladesh to address common 
concerns such as climate change 
that pose equal threat to all three 
countries.

Mobilize farmers from neighboring  y
provinces in these countries to come 
together to share their grievances on 
water-related issues, exchange best 
practices in irrigation, and to devise 
possible solutions for periods of 
shortage.

Gather countries with major cotton,  y
rice, and wheat industries to seek 
methods to increase water efficiency, 
such as implementing practices that 
will improve agricultural yield and 
recycle water.

Implement shared alert systems  y
for flood-related issues, early-
warning systems, and data sharing. 
A shared infrastructure for relief and 
rehabilitation would follow.

Long-Term Goals for India
Increase the per capita availability  y
of water to meet the demands of the 
expected population of 1.6 billion in 
2050.

Increase groundwater availability  y
by focusing on recharge structures 
rather than indiscriminate mining 
and improve storage structures to 
respond to the challenges of variable 
precipitation.

Significantly boost water data  y
collection and information sharing 
across all levels of government and 
with all relevant water users.

Downsize the number of  verlapping  y
water - related organizations in federal 
and state governments, and implement 
a standard reporting system.

Begin serious transnational water- y
management talks with neighbors, 
including dialogue on integrating 

infrastructure, energy, and food 
security issues.
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Mr. K. Rajan

Water  Resources :  Precipitation of 
Rainfall and Storage of Water

Water is a critical element 
in the way societies are 
organised and whether 

the civilization flourishes, in the 
commonsense understanding of 
this phrase. Levels of development 
and well being of various segments 
of the society appear to be closely 
inter-linked with the availability 
of water resources and how 
efficaciously they are deployed, 
conserved and recycled. From 
the days of plentiful availability 
we seem to be reaching a stage 
where the availability is seriously 
constrained and which has led to 
interminable debate, controversies 
and become a subject matter of 
heated and violent protests. What 
may have been in the past true of 
any particular river system appears 
to have become a bone of contention 
amongst the riparian States or 
even countries. Gone are the days 
when plentiful availability permitted 
even wasteful use, as seen in the 
present context, and all one had 
to do was to monitor closely the 
flooding of rivers to define practices 
of one’s agricultural system like 
in the case of Nile river system in 
Egypt several millennia in the past. 
Great civilizations abounded on the 
banks of the major river systems 
like the Nile or Euphrates or Tigris 
or Sindhu / Saraswati or Ganga, 
Brahmaputra etc.,

2. Water has multi-dimensional 
use in the ways the societies have 
organised themselves irrespective of 

the nature of the dominant economic 
activity that characterises the 
society concerned, be that in terms 
of domestic use or for agriculture 
defined in its comprehensive sense, 
or industrial or trading etc. Growth 
of Urban conglomerates is also 
greatly influenced by the availability 
of water, even if, the bulk of the 
urban population is mainly focussed 
on trade or financial transactions or 
promoted by the growth of industries 
in the peri-urban region.

3. I have had occasions in the 
past to contribute some articles 
published in the MEDC digest, 
like those published in November 
2005, December 2006 and January 
2007. I don’t intend to revisit any 
of these or reproduce the contents 
at any length nor rely upon the 
statistical data, as in the past, to 
illustrate the points one is seeking 
to make. I have therefore, sought 
to limit the use of statistical data to 
the minimum and keep the number 
of tables to the barest minimum, if 
unavoidable.

4. It is crucial significance that 
of the total water resources of 
the planet, about 97.5% is in the 
oceans. Of about 2.5% of fresh 
water 68.7% is tied up in glaciers 
and snow, 30.1% as groundwater 
and it is only about 0.4% appears 
in the atmosphere and in the form 
of freshwater lakes or reservoirs. 
67.4% of fresh water is contained in 
the lakes, 8.5% in other wetlands, 
12.2% as soil moisture and 9.5% 

in the atmosphere, 1.6% in rivers 
and 0.8% in plants and animals.  
Freshwater is stated to have a 
global volume of 35.2 million cubic 
metres. According to the State 
Hydrological Institute St Petersberg 
in a monograph entitled “World 
water resources at the beginning 
of the 21st century” prepared in 
the framework of IHP UNESCO, 
it was brought out that every 
year the water turnover on Earth 
involves 577000 km3 of water.  It 
is the water that evaporates from 
the oceanic surface (502800 
km3) and from land (74200km3).  
The same water amount falls as 
atmospheric precipitation (on the 
ocean 458000km3 and on land 
119000km3). The total run-off 
of earth’s rivers is estimated at 
42600km3 and a direct groundwater 
run-off to the ocean at 2200 km3.

5. There is tremendous skew 
in the rainfall precipitation and it is 
particularly so in a relatively large 
country like India. While many parts 
of Rajasthan, Haryana have fairly 
low rainfall, we also have regions of 
very heavy precipitation like some 
of the areas in the North-east region 
or on the peaks of Western Ghats. 
It should also be noted that the 
rainfall or the precipitation is very 
low in the rain-shadow belt to the 
east of the Western Ghats and the 
annual rainfall could be as low as 
500 to 600 mm of rainfall and this 
could be contrasted with an annual 
precipitation in excess of 6000 mm 
rainfall in some parts of narrow 
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belt between the 
Ghats and the sea 
(Konkan region 
of Maharashtra) 
or in some places 
on the Western 
Ghats. Thus, 
though India is 
said to be blessed 
with more than 
a reasonable 
level of annual 
p r e c i p i t a t i o n 
there are large 
d i f f e r e n c e s 
between different 
regions on the 
one hand and 
over time on the 
other. 

6. The flow in the river systems 
vary a great deal over time. The state 
Hydrology Centre at St Petersberg 
had been commissioned by the 
UN to undertake a comprehensive 
study of water resources in the 
world. As a part of the study the 
run-off in some of the major river 
systems had been compared and 
the Table-1 placed below gives the 
monthly distribution of the annual 
run-off over the different months 
in percentage terms. It would be 
seen that the in India the major flow 
takes place in the months of July 
to September, coinciding with the 
peak monsoon activity during the 
south-west Monsoon period. Unlike 
the major North Indian river systems 
which are snow fed where the peak 
flow takes place during the peak 
summer months just prior to the 
commencement of the south-west 
monsoon season, the flow in the 
peninsular rivers is intrinsically tied 
up with the precipitation received 
during the months of June to 
September. The quantum of flow is 
directly dependent on the monsoon 

behaviour.

7. It is, therefore, very important 
that we have to store the monsoon 
flow in the best possible manner 
and utilise the water resources 
over the entire year. Unlike in the 
north India where construction of 
barrages directing the flow to where 
the water resources are required, 
can be thought of, in the case of the 
peninsular India, there may be no 
option but to store the water during 
the peak flow period for utilisation 
over the lean months of flow in 
the rivers.  Often in the drier part 
of the year there is little or no flow 
in the rivers and the flow that one 
sees may be the result of run of the 
water from irrigated fields. Another 
major method of storing the water 
is through build up of ground 
water resources through designed 
percolation techniques or storing 
the precipitation in tanks /sumps for 
later recycling.

8. In the preceding paragraph, 
we had mentioned about the 
various ways to harness the 
available precipitation, especially 
as the freshwater in the rivers 
and streams. One of the earliest 

methods was to impound the water 
by construction of dams. This 
being the alternative to diversion 
of perennial flow in the streams by 
construction of barrages across 
the flow of rivers and diverting 
water through canal/ distributaries 
to fields. Construction of dams 
followed the marked variations in 
the flow over time, especially during 
the period when irrigation of the 
fields and crops were considered 
critical.  Water was harvested in 
the relatively heavy rainfall areas 
and were impounded into storage 
structures and taken it to  the areas 
where required, particularly those 
areas of low rainfall. One of the 
features particularly south India was 
to harness the water in small ponds 
or lakes by construction of earthen 
bunds across streams at their 
narrowest points and these ponds 
subserved the purpose of meeting 
largely domestic needs like washing,  
bathing or meeting the water 
requirements of the domesticated 
animals. In the olden days they also 
met drinking water requirements of 
the rural communities. Construction 
of large dams across the rivers 
or construction of rock filled or 
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masonry structures is relatively the 
more recent phenomenon. While 
construction of such structures was 
initiated by the colonial government 
construction of large reservoirs, 
to meet diverse objectives, have 
been a feature of the planned 
development since Independence. 
One of the important objectives of 
large dams has been to regulate 
floods in the rivers, especially in 
case of southern or peninsular river 
systems, which receive bulk of the 
flow during limited periods during 
the south-west monsoon season. 
In the table given below is the 
storage capacity created in some 
of the countries in the more recent 
times, that is the twentieth century, 
in terms of cubic kilometres  and 
per capita capacity for storage 
created in cubic meters. It would 
be seen while India has created 
substantial storage capacities since 
independence by damming of rivers, 
yet the per capita storage capacity 
does not compare favourably with 
many other countries.

Table : 2 Per capita storage capacity created                                
in select countries

Country
Population 
in million

Storage capacity 
in km3

Per capita 
capacity created 

in m3

Ethiopia 38

India 1027.0 270.5 263

South 
Africa

40.6 30.6 754

China 1290.1 143.3 1112

Mexico 97.4 121.3 1245

Spain 40.0 56.4 1410

Turkey 62.8 109.2 1739

USA 281.4 552.7 1964

Brazil 175.0 550.4 3145

Australia 19.7 93.5 4734

Russia 145.0 885 6104

North 
America

5961

Source : World Bank Paper on Water Resources

9. It is true that in more recent 
times construction of large dams 
across the rivers creating large 
storage area in the form of man-
made lakes has generated a great 
deal of debate and has been subject 
matter of controversies. It is also 
true that the major dams do displace 
large number of people whose very 
livelihood is placed in jeopardy. 
Such displaced persons, they are 
underprivileged belonging to tribal 
or forest areas, could be eking out 
a miserable living as it is. Further 
large storage structures could have 
negative effect of submerging many 
of the cultural or historical legacies. 
Benefits of large dams could flow to 
limited segments of the population in 
diverse forms be that for irrigation of 
crops in the command areas of the 
irrigation projects, power generated 
through hydel-power or as flood 
mitigation measure. However, there 
is no gainsaying the fact that  it is 
indeed strange that large amounts 
of water is permitted to drain into 
seas untapped or unutilised, even 

while large 
segments of 
the population 
is starved of 
water be that 
for domestic 
use or irrigation 
or other uses. 
In India many 
of the of the 
major dams 
are essentially 
mul t i -purpose 
p r o j e c t s 
providing water 
for domestic 
use or for 
industrial or 
thermal power 
projects  etc., 
other than being 

deployed for irrigation of crops. The 
hydel-power generation has been a 
major feature, and as the country  
embarked on a course of planned 
development serious energy 
shortage acting as constraint for 
growth has become  an important 
part of the current scenario. In the 
last few years, in several states 
the hydel-power generation is 
being used to supplement the 
base demand during peak times, 
meaning demand for water for 
meeting the requirements of 
thermal generation. Large scale 
industrial projects have also been 
facilitated by close proximity to 
large volumes of water such as 
metal smelting projects. A balance 
will need to be drawn between 
the project affected persons on 
the one hand and requirements of 
large cross sections of the society 
requiring water for domestic use 
or for meeting agricultural needs 
or other uses. Essentially the cost 
benefits to societies would need to 
be worked out carefully and neither 
time nor money lost in the process 
of endless debates. One of the other 
major objections has been to the 
large extent of siltation at a far more 
accelerated pace than originally 
envisaged at the time of project 
formulation, which brings down the 
storage capacity drastically. This 
would call for effective catchment 
area treatment to reduce the silt 
load carried by the streams or 
rivers. In the last few years funds 
for large-scale catchment area has 
been provided but it is a matter 
of concern that utilisation and 
extent of effective treatment of the 
catchment areas has been tardy. 
This is one area where a great deal 
of awareness needs to be created 
and programmes successfully 
implemented.  In the last few years 



Maharashtra Economic Development Council, Monthly Economic Digest 
 22  July 2013

Cover Story
a great deal of thought has been 
bestowed on the reform measures 
required to be undertaken in 
terms of improving the efficacy of 
utilisation of the major irrigation 
projects , but due to constraints of 
space, I would not be able to deal 
with these and other institutional 
issues in this paper.

10. In this context, it may also 
be relevant to take note of the 
arguments adduced by many in 
favour of small storage structures 
as could overcome the objections to 
large-scale displacement of under-
privileged sections of the society 
or avoid large submergence of 
areas be they located in the forests 
or good agricultural, but rain-fed 
lands. It needs to be noted that 
small irrigation projects often get 
located in the same agro-climatic 
zones as the command areas of 
these small irrigation projects, 
and it is often the experience that 
when the farmers demand water to 
irrigate their crops due to deficient 
rainfall or precipitation the small 
irrigation projects are also dry, 
as the catchment areas of these 
projects are also in the same agro-
climatic zone. Large dams are often 
constructed at locations far removed 
from the command areas where the 
irrigation of crops is expected to 
take place and the catchment and 
command areas may be in totally 
different climatic zones, the dams 
being in the relatively higher rainfall 
zones and the command areas in 
the relatively low rainfall zones. 
This also permits taking up of rabi 
and summer crops with far greater 
productivity. One has not seen any 
authoritative document whether the 
small projects would have the same 
submergence areas vis-a-vis the 
larger dams with reference to the 
total volume of water impounded,  

greater or smaller. My suspicion 
is that that for the same volume of 
water strored , the smaller dams 
could have considerably larger 
submergence area.

11. The other area of storing 
water from the available precipitation 
is to build up ground water storage.  
In several states the groundwater 
is used conjointly with surface 
irrigation from the irrigation projects 
leading to a higher efficiency as 
the farmers can irrigate their crops 
at the correct time even if the 
delivery from the public bodies is 
not particularly efficient.  In many 
states groundwater resources 
provide the only source of irrigation. 
Further there is a great deal of 
dependence on ground water 
for meeting domestic needs like 
drinking water for bathing. It has 
been the experience that in several 
states the groundwater resources 
are depleting fast. One method of 
seeking to build the groundwater 
resources is though effective 
watershed development approach. 
What it seeks to do is to enable much 
larger percolation to underground 
water aquifers and thus enhance 
the availability of water from these 
aquifers. In several states where 
effective watershed treatment has 
been adopted, the emphasis has 
been on nala-bunding or gully 
plugs. While these do not envisage 
any measure of impounding water 
what they seek to do is to allow the 
water to remain in the nala or drain 
beds for longer periods to enable a 
much larger percolation. It has been 
the experience in Maharashtra that 
often nala-bunds revive the minor 
irrigation structures like the open 
dug wells or permit availability of 
water in the wells for much longer 
periods than would have been the 
case otherwise. Similarly contour 

cultivation practices or raising 
vegetative barriers to the flow of 
water from the fields enable larger 
percolation to the groundwater 
aquifers and thus raising vegetative 
cover on marginal lands but which 
are permeable to percolation has 
been found to be very effective 
in building up the groundwater 
aquifers. Several dimensions 
of groundwater use had been 
discussed in my paper on water 
published in the MEDC Digest 
on December 2006 and I do not 
propose to revisit these nor deal 
with any statistical points to illustrate 
the importance of groundwater and 
the importance of measures to 
store available precipitation in the 
underground water resources for 
meeting the demand of drinking 
water or for irrigation of crops.

12.  One could also think of 
recycling rainfall precipitation by 
storing water in sumps in the urban 
areas for use in washin, particularly 
vehicles, and thus not depend on 
piped water supply in the cities for 
such uses. Recycling has led to 
much greater economy in the use 
of available precipitation for other 
major uses like drinking water or 
bathing or meet the requirements 
of domesticated animals.

krajan39@gmail.com
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Indian Water Sector 
: Issues & ChallengesKiran Nanda

Our planet is mostly water. 
According to an expert if 
the world’s entire water is 

placed in one bucket, there would be 
only one spoon available for use by 
the human beings. The remaining is 
in the salty seas, the glaciers or deep 
underground. All different waters are 
part of one whole. Water is a unique 
natural resource – finiteyet a renewable 
resource.It’s wonderful to know that 
the water we use hails from the same 
stock that our forefathers consumed. 
Difference is that this same finite water 
resource now is being shared among 
more and more humans, whose needs, 
demand and aspirations keep growing.

India is well endowed with water but 
much more with human beings. Four % 
of the world’s water supportsas much 
as 18% of the world’s population with 
4000 cubic kilometers of precipitation, 
Another problem is its unequal 
distribution, both temporally or spatially. 
Most of the rainfall happens in three 
months which falls unevenly over the 
country. Some areas like in Rajasthan 
get only 150 mm per year while other 
parts in other States 2000 mm or even 
3000mm.  The per capita availability 
of water has drastically reduced from 
6,008 m3 in 1947 to around 1700 m3 
in 2001, and will go down further below 
1000 m3over the next three decades. 
Water deficit is rising by the day 
heading towards a crisis situation. 

The water sector in India suffers from a 
range of problems. But the intensity of 
issues and challenges and the possible 
solutions and opportunities vary. 
Theavailable water is in constant flux in 
the hydrological cycle. We are all part 
of this hydrological miracle and interact 

with water throughout. We intervene 
in its path and form something like 
an anthropogenic water cycle. All 
our issues, concerns, challenges or 
opportunities originate because of our 
pursuit for the three basic elements 
of this anthropogenic water cycle—(1) 
Water availability, (2) distribution and 
supply and (3) water treatment and 
disposal. This is the basic divisions,  
around which most of the water sector 
revolves and evolves. 

Water availability is a burning issue 
in urban areas due to rapid growth 
in economy. Economic growth leads 
to increased migration into cities. To 
meet the requirements of a larger 
population, cities grow horizontally 
as well as vertically. Both types of 
growths, affect the water scenario but 
in a slightly distinct way. Vertical growth 
causes increase in population density, 
thereby increased pressure on the 
water distribution system. Certainly 
the existing water distribution system 
is falling short to meet this increased 
demand. The problem aggravates 
when the most logical solution of 
upgrading the water distribution system 
has feasibility issues. Because of the 
heavy existing physical infrastructure 
of the city, upgrade of the existing 
water distribution network becomes 
difficult. The heavy cost associated 
with trenchless methods that are most 
effective in such conditions limits this 
option. Plus, the challenge to overcome 
this cost constraint increases with 
recover issues in Indian cities, which 
have large percentage of unregulated 
settlements. Horizontal growth results 
in increase of land cost in the vicinity 
area. It also gives rise to settlements in 
the nearby areas. Here the problem is an 

indirect one. Because of inhabitance of 
locations nearby cities, water sourcing 
for to meet the increasing demand 
becomes an issue. The reservoirs now 
have to be located or developed at a 
longer distance. Water transportation is 
an expensive affair and has significant 
implications for the water supply. Also, 
horizontal growth escalates land cost 
as the demand for land increases in the 
regions near cities. Then the question 
becomes of quantifying an appropriate 
compensation during land acquisition 
for water source. Also any major 
change in local natural ecosystem 
has to be avoided. Thus it becomes 
a complex societal-environmental-
economic issue, which thereby needs 
a sustainable solution. The main 
parameters that are considered for 
locating a reservoir are sufficiency, 
distance and considerations about 
ecosystem damage.Another challenge 
with water supply and distribution is 
of low efficiency of the distribution 
which results in wastage of valuable 
treated water. Cities are now trying to 
explore additional options (reservoirs) 
to address water supply issue. These 
are the opportunities in the urban 
water supply system. Rainwater 
harvesting to recharge ground water 
and extract it during rest of the year is 
a feasible and proven option. Many city 
corporations are now mandating RWH 
for societies and large residential set-
ups. Desalination can serve as a boon 
for cities located along the coastline. 
Multifold recycling and reuse of water 
is another opportunity that can be 
explored. These technologies are mainly 
surrounded with the novelty myths as 
an obstacle for implementation.

As regards rural India, thepopulation 
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is facing the issue of access to clean 
drinking water. The most conventional 
solution for improving water access 
is a water supply network. However, 
rural India is comprised of small and 
sparsely populated village settlements.  
Because of an extremely low consumer 
base, there is lower recovery of cost 
associated with a new water supply 
network installation. This makes it 
an economically non-feasible option. 
Consequently, the rural population 
resort to ground water for their needs.  
The problem with ground water is that it 
is mostly contaminated with both natural 
as well as anthropogenic contaminants. 
The most common contaminants are 
nitrates, fluoride, arsenic and uranium 
etc. and study report their presence in 
concentrations with potential to affect 
human health. There are technologies 
available that can be used to pre-treat 
the water before consumption; however 
there is a cost associated with it. In 
rural areas, especially it is very difficult 
to develop a product that is viable to 
withstand a market.  The opportunities 
here are of innovating business models 
with funding aids and converting these 
available technologies into usable 
products. 

Regarding disposal of the wastewater 
generated, the primary element is a 
sewerage distribution system. Many 
growing suburban towns around 
metros are not equipped with a 
sewerage system and proper treatment 
plant. The challenge here is not much 
about technology. Proven and very 
economical technologies are available 
at a reasonable cost. Here the problem 
is of volume of such systems that yet 
to be installed and availing funds for 
such projects. There also are limits 
with political will for such projects to 
be implemented faster. The shortage 
of fund availability is mainly because 
of many other priorities that are above 
water infrastructure, in a developing 
nation like India. When suburbs and 
Class II cities are struggling for funds, 

it is a non-viable thought to expect 
this facility for remote locations/ rural 
regions. The rural population engages 
mostly in open defecation or at most 
has toilets with soak pits or septic 
tanks. In any case the contaminants are 
not treated to the required degree and 
its discharge makes the groundwater 
susceptible to contamination. There is 
a need of creating awareness about 
affordable technologies for treating this 
water. 

While water for daily utility purpose is 
of prime importance, water is also a 
key resource in activities of livelihood 
generation. As is typically known to us 
that, 80% of India’s freshwater go into 
the agriculture and irrigation sector. 
About 5-7% is used for domestic 
water, and about 10- 13% is used by 
industry. Maximum use of water in 
our country is in agriculture. With this 
rapid economic growth and increasing 
urbanization, all of which need water, 
there is tremendous competition for 
this same finite resource.If industry and 
cities need more water, it might have 
to come from the water that goes into 
our farms and fields now. Yet, we have 
to keep growing food for our growing 
population. So clearly, we have to grow 
more crops per drop of water.  The 
problems have been analyzed to death 
and the solutions are all known.

Right now, as we speak, this competition 
is creating a million conflicts all over 
India. Some celebrated conflicts, as 
that between Karnataka and Tamil 
Nadu over the sharing of the Cauvery 
River water are well known. Once in a 
while, the plight of the people whose 
villages get submerged and who have 
yet to be rehabilitated are brought 
to our attention by the media, but 
increasingly villagers have to resort to 
heroic acts like standing in the river for 
days on end, or to go onto fasts unto 
death, to even get noticed. That might 
be because the fights over water have 
become commonplace. Neighbors fight 
over the slum tap or the village well, 

villages fight over water taken away to 
cities, states fight over the diversion of 
river waters upstream and the enforced 
distribution downstream.All of us have 
faced some water related issues in our 
lives, no matter how elite and urban 
and protected we are. Maybe the taps 
have run dry in the summer, or we face 
energy shortages because of a drought. 
Energy and water are linked at the hip 
and even if the linkage is not apparent 
enough in our minds, we commonly 
face the consequences.

It is said ‘Water is a very good servant 
but it is a cruel master’. In India we 
are beginning to feel the whip of the 
master in many parts of the country.
The maturity lies in being water wise. 
We have to use the water efficientlyand 
with precaution and progress towards 
economic growth, as a low water 
economy.

Many of our crops are over watered. 
Rice is grown in Punjab and Haryana 
with flood irrigation. At times, policies 
also encourages irresponsible use of 
water. Much of this water comes from 
ground water reserves. The situation 
becomes dangerous when there is 
no real management of groundwater 
in India. With 23 million private and 
public bore wells distributed around 
the country, the government is finding it 
extremely tough to impose groundwater 
legislation. Anyone with a piece of land 
drains out this common pool resource 
with near impunity. Our national 
budgets spend on procuring mainly 
wheat and rice and sugarcane, which 
are highly water intensive crops. There 
is need to come to grips with the man 
made farming crisis. As consumers, we 
have to make conscious choice of the 
right food. 

The industry draws between 8% and 
13% of total freshwater. This usage 
has grown sharply with growth of the 
economy. Large part of this water 
goes into the production of energy as 
cooling water. There are precious few 
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incentives for industry to use water 
efficiently. The cost of water is too low 
as part of business expense. Some 
industries have tried to rapidly improve 
inside the fence practices as part of 
their sustainability initiatives. Others, 
such as the beverage companies, have 
been forced to improve efficiencies 
across their entire product and supply 
chains, partly due to intense public 
pressure and conflicts, but partly 
because freshwater sources are not 
available in many places for love or 
money!Others will have to follow suit 
and some attempts are being made 
to track the water efficiency per unit 
of industrial production. The world of 
finance that feeds the industry can 
play a lead role in incentivizing water 
efficiency. 

Another worrisome aspect of water 
sector of India is water pollution caused 
by industrial effluent and agricultural 
runoff.  In many places, the quantity 
problems have been solved with 
engineering and technology but there 
are massive new problems of water 
quality. Industry needs to wake up 
and accept responsibility for polluting. 
The polluter must pay principle is well 
established but somehow, sadly, we are 
not living up to it. Our rivers are mute 
testimony to our indifference. Mumbai’s 
Mithi River, Delhi’s Yamuna River and 
even the mighty Ganga have become 
toxic in many places, especially around 
industrial plants and big cities. Need to 
improve water efficiency in agriculture 
and industry, in the very design of our 
products and services, to come to 
grips with where virtual water is hidden 
wastefully, and then follow that up with 
good policy and good practice.

This brief overview of issues, challenges 
and opportunities only suggests that 
we have not succeeded in answering 
all our problems. The answers we have 
found only serve to raise a whole set 
of new questions. In some ways we 
feelwe are as confused as ever, but we 
believe we are confused on a higher 

leveland about more important things.

India has been well endowed with 
water resources with vast coastline, 
rivers, lakes and bountiful of rainfall. 
But somehow we have not managed 
and governed our water resources 
well. Indian economy is today beset 
with multitude of water woes. Taking 
partnership in cost, technology with 
select countries like West Germany, 
Czech, Israel, the USA amongst others; 
efficient, pragmatic and co-ordinated 
policy making and good governance 
are the main solutions apart from a new 
mind set amongst all stakeholders of 
doing something fast to redress water 
problems.  

It is said that the IIIrd WW will be 
triggered by the water crisis. Already 
beginnings on day to day basis are seen 
at many places all over the world and 
even within countries including in India. 
A SWOT analysis of water scenario in 
India is presented below and is only a 
point of advent for furtherance.

Strengths
• At present awareness about 

seriousness of water conservation and 
usage has started spreading. Journey 
is long and constant endeavor is 
required to remain on track.

• People, Govt.- both Centre & States 
have shown their keenness to do their 
bit.

• Integrated and cost effective 
technologies are available worldwide 
and now in India too.

• Because of India’s vast market 
foreign investment and partnership 
among a number of countries from 
the developed world is readily willing 
to come.

• India 12th FYP Water Policy has 
been formulated after lot of research 
by experts in the government and 
in private sector and in academia. 
Efforts are now being made to take 
inputs from all the States to make 
it operative at the earliest and a 
success.

• Need is the biggest strength of all.
Weaknesses
• Abysmal lack of water efficiency
• Water wastage galore
• Uneven distribution of water
• Poor overhaul drainage system in a 

number of States.
• Lack of holistic approach and 

perspective to provide viable solutions 
to the water woes

• Water Laws out of sync with what is 
required.

• Absence ofdisaster planning, 
evidenced by Mumbai in 2005 and 
Uttarakhand now,about which CAG 
had given a warning only in April 2013. 
There is absence of early warning 
system. Besides, policy response 
is reactive and not proactive. The 
Environment Ministry has belatedly 
decided to step in and has asked 
Uttarakhand State to stop construction 
along riverbeds.

• The coastal eco-system is threatened 
today due to stranded ships, collisions 
and oil spills. Health of oil pipelines is 
worrisome.

• Water governance is extremely poor 
so much so that Courts have stated 
intervening and taking decisions in 
their own hands.

• Centre’s water policy and States Water 
policy at times work at variance.

• Limited political will on these matters

Opportunities
• Time most opportune to act fast on 

solving water issues faced by common 
man as all stakeholders eager to do 
their bit. 

• Water dialogue of water experts from 
Centre with States like Government 
of Maharashtra and others and also 
Chambers of Commerce & industry 
has started.

• Creating a Credible Business Model, 
which has inclusive element built into 
it, is the need of the times today, to 
overcome viability issues with water 
related technologies. An example that 
could be related is of the television 
cable connection model akin to 
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charging done on monthly basis (collect 
about Rs 3,000 a year per connection). 
Users of TV don’t grudge paying this 
money. In similar way, they would not 
grudge even paying for quality water 
provided they get efficient delivery of 
clean quality water.

• PPP models for smaller projects 
and with encouragement to Indian 
consulting contractors. 

Threats
• Uneven distribution of water 

resources. On the one hand there 
are vast areas suffering from drought 
while other areas are are reeling with 
floods. Today Yamuna water level is 
at a  35-year record

• Many areas apprehensive about 
eruption of social unrest and even 
violence.

• Centre, States, industry and also 
citizens unwillingly straining their 
resources.

• Lack of understanding and therefore 
undue expectations from the water 
utility consulting contractors, affecting 
work executions and quality

While there are opportunities that are 
known, to improve on the weaknesses, 
there also are some challenges that need 
to be explored for a workable solution. 

Issues and Challenges 
• Bureaucratic way of handling huge 

projects will not give the desired 
results. Present system of water 
project formulation is EPC based. 
What is missing is interface of 
management with final users of 
water. 

• Despite considerable funds in the 
water supply and sewerage projects, 
commensurate results are not 
apparently visible. The blame goes 
to miss-management of government 
funded water supply and sewerage 
projects. The reality is very different. In 
case of water supply, because of the 
unregulated population growth and 
untamed residential developments, 
the design supply-capacity that is 

based on projections as per the 
development plan, falls short by the 
time these projects are executed or 
soon after. While in case of sewerage 
projects, the sewage treatment plants 
that are covered under government 
schemes are aptly functional. The 
polluted water outfits are because of 
the nonpoint sources from unregulated 
small enterprises or from industries 
that finds a way to escape through the 
regulatory nets. The major challenge 
is to monitor water polluting tendency 
and sources.

• There is a lack of perspective on 
water sector related risks within 
Indian companies. Growing water 
scarcity and water pollution can 
pose serious risks to a company’s 
operations. Given the rapidly reducing 
water availability in the country (Per 
capita water availability-1,544 cu.m in 
2011 below international benchmark 
of 1,700 cu.m; projected to further 
shrink to 1,140 cu.m by 2050), even 
though Agriculture consumes the 
largest share of water, it is imperative 
for corporate India to manage its 
water uses in a sustainable manner. 
However, few Indian companies 
comprehend the enormity of these 
risks, and even fewer have assessed 
their water-related business risks. 
In order to lessen water-related 
business risks, companies need to 
formulate a comprehensive strategy 
aimed at water conservation and 
monitoring the water usage through 
proper accounting and report it to the 
stakeholders/general public. 

• Production of essentials like food 
and other products and activities 
depend completely on the existence 
of a strong network of water 
provision. Given the dependence of 
India’s workforce on agriculture and 
its deviating rain patterns, India’s 
policy framework needs immediate 
examination and re-shaping.

• At present, there is a critical lack 
of institutional set up and absence 
of mechanisms for stakeholder 

participation in determining how 
water will be allocated under scarcity, 
whether a price will be charged 
for water use (and what price is 
relevant for different sectors), how 
investments will be made and costs 
recovered, and the type and amount 
of services provided related to water 
use and quality.

• There is emphasis on quantity of 
water ignoring the qualitative aspect.  

• Participatory model of citizen 
participation is missing.

Good Practices
• There prevails an entrenched opinion 

that PPP Projects are not amenable 
to Water sector because of the unique 
nature of water sector. Though not the 
entire operations of water projects but 
some specific areas can be run on 
PPP model norms. The Nagpur Veolia 
project provides for a unique PPP 
model with provision for charging water 
charges which has become operational 
and a success now. Maintaining 
PPP Projects in Water poses a 
real challenge. Even in developed 
countries there are cases where a 
PPP Project initially is a success but 
subsequently these get shelved due to 
emergence of some problem or other. 
Government should encourage such 
schemes to other related water supply 
and disposal projects. At smaller scale 
as well and with encouragement to 
Indian companies of water supply 
and disposal sector to execute such 
projects. 

• The corporate needs to participate 
in water conscious activities more 
aggressively. Participating in 
reporting initiatives is a wonderful 
way of measuring a company’s water 
consciousness and to establish 
benchmark for self as well as others. 
Water stewardship demonstrated by 
few Indian companies like ITC, Tata 
Motors etc., need to be emulated 
by others to contain water related 
business risks. 
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Dams in India

1. Need for Storage Reservoirs
There are many reasons why storage 
projects are needed in India.  The principal 
function of a reservoir is regulation of 
natural streamflow by storing surplus 
water in the high flow season to control 
floods and releasing the stored water in 
the dry season to meet various demands. 
Generally, the major part of the annual 
streamflow is available during a few 
months of rainy season. But the demands 
for water arise all year round and therefore 
it is necessary to store the excess water 
in the rainy months so that it can be 
used when the natural streamflow is not 
sufficient to meet the demand. The water 
stored in a reservoir may be diverted by 
means of pipes or canals to far places 
where it is needed; this diversion results in 
spatial changes of water availability. The 
water may also be kept in the reservoir and 
released later for beneficial uses resulting 
in temporal changes. In short, the aim of 
a reservoir is to match the temporal and 
spatial availability of water with demands. 
Depending on the magnitude of natural 
inflows and demands at a particular time, 
the reservoir storage is either built up or 
water is supplied from the storage.

Reservoirs also help transform the 
available resource into utilizable. Many 
river basins of the country are water 
deficit. Despite nearly full development of 
water resources of these basins, less than 
30% of the cultivable area in many basins 
is able to receive assured irrigation. Even 
now, large tracts of cultivable land on the 
eastern coast of peninsular India depend 
on the vagaries of monsoons, making 
them highly vulnerable. In fact, delta 
areas of major rivers systems have been 
protected by the old irrigation systems. 

Most of these old projects have been 
rejuvenated and modernized.

As a result of storing water, a reservoir 
provides a water head which can be used for 
generation of electric power. The reservoir 
also provides an empty storage space for 
moderating inflow peaks. A reservoir also 
provides a pool for navigation to negotiate 
rapids, habitat for aquatic life and facilities 
for recreation and sports. It enhances 
scenic beauty, promotes afforestation, and 
supports wild life. Thus, it is of paramount 
importance for India to create needed 
storage space so that adequate quantity 
of water can be stored and converted to 
utilizable resource.

The need for reservoirs can be appreciated 
by the fact that a large part of water supply 
of Mumbai, Pune, Hyderabad, Bhopal, 
and Warangal cities is dependent on 
reservoirs like Vaitarana, Tansa, Bhatsa, 
Khadakwasla, Panchet, Majira, Singur, 
Kolar, and Sriramsagar. Numerous 
dams including Bhakra, Chambal valley 
projects, Ujjani, Tungbhadra, Almatii, in 
the country are providing water to irrigate 
crops and are essential for food security. 
Bhakra, Pong, Srisailam, and Balimela 
are generating electricity at very small 
price. The super thermal power stations in 
Uttar Pradesh are entirely dependent on 
the storage of Rihand reservoir for their 
water supply. 

It is not rational to oppose the philosophy 
behind dams without going into merits 
and demerits of the individual project. 
Without dams, it would be impossible 
to ensure food security and supply of 
water for energy and industrial sectors 
in the monsoon climate of India. As the 
precipitation over the country becomes 
more erratic due to climate change, 
reservoirs would increasingly reduce 
our dependence on the vagaries of 

monsoons. A rational approach would be 
to examine all the options available to us 
and make the best use of our resources.

2. Dams in India
Dams in India are constructed mainly 
for irrigation, hydroelectric generation, 
flood control, and water supply; a few are 
constructed for other purposes. At the 
time of the beginning of first five-year plan 
period (1950-51), there were a total of 
about 300 dams in India. During the next 
twenty years, there was a spurt in dam 
construction and the total number of dams 
was nearly 1,000 in the year 1970. The 
dam building activity intensified during the 
next two decades and at the end of 1990, 
the total number of Indian dams stood 
at 3,250. Due to slow down in economy, 
opposition on socio-economic grounds, 
and other reasons, only 116 dams could 
be added between 1990 and 2000. India 
had 4,291 large dams and about 250 
large barrages by 2003, including 695 
dams under construction. 

Figure 1 shows the age of dams and tells 
that our dams are getting old. Nearly 50 
dams are more than 100 years old. An 
implication of aging is that some of these 
dams would require replacement and 
maintenance cost of this infrastructure 
will increase with time. Since replacement 
of dams is proving to be very difficult, we 
have to find how to prolong the useful life 
of the created infrastructure.

Figure 1: Distribution of dams and their age.
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Table 1 details live storage position 
of completed, ongoing and proposed 
projects in various river basins of India. 
Table 1 shows that the live storage 
capacity is the largest in the Ganga basin.  
Of course, this capacity comes from the 
dams on tributaries while there is no major 
completed project on the main river. Next 
to Ganga, Krishna River has the highest 
amount of storage. 

When we look at the storage capacities 
created and projects under consideration 
in various states of India, it is seen that 
Andhra Pradesh accounts for about 14% 
of the storage capacity created in the 
country. Maharashtra accounts for 12.7% 
of the capacity created. If, however, the 
projects under construction are also 
considered, Madhya Pradesh will account 
for 16% of the total storage space of nearly 
250 km3.

Table 2 : Distribution of dams in India.

State Complet 
ed

Under 
Construc 

tion

Total

Maharashtra 1,229 
(34%)

300   
(43%)

1,529 
(36%)

Madhya 
Pradesh

946 
(26%)

147  
(21%)

1,093 
(25%)

Gujarat 466 
(13%)

71          
(10%)

537 
(13%)

Other States 955 
(27%)

177  
(26%)

1,132 
(26%)

Total 3,596 695 4,291

Note:  Figure in the bracket is percentage of total 
under the column. Source: CWC (2002).

Table 2 summarizes the distribution of 
dams in various states of India. Here 
the first place is claimed by Maharashtra 
which has 1,229 dams followed by 
Madhya Pradesh with 946 dams. Note 
that even after considering the on-going 
projects, Maharashtra will continue to 
retain the first place since nearly 300 

dams are under construction and this will 
take the total number of dams to 1,529. 
This number is more than the number of 
dams in the group ‘other states’.

There are a large number of tanks in the 
country whose water serves a variety of 
uses such as societal needs and irrigation 
etc. Comparatively more tanks are present 
in South India. Table 3 shows the number 
of medium and large storages and total 
number of storages. Tamil Nadu has the 
maximum number of such structures 
whereas Karnataka comes second. 

Table 3 shows the number of medium 
and large storages and total number of 
storages. Tamil Nadu has the maximum 
number of such structures whereas 
Karnataka comes second. 

More than 92% of the dams built in 
India mainly serve for irrigation, 2.2% 
hydroelectric power generation, less 
than 1% water supply and less than 
35% serve a combination of purpose of 
irrigation, water supply and hydropower 
generation. Regarding height, 20 dams 
have height 100 m and above. Nearly 
20 Indian dams have height exceeding 
100 m. Further 34 reservoirs have live 
storage capacity more than 1 billion 
cubic m (BCM); 10 dams have gross 
storage capacity more than 5 BCM.  

Figure 2 shows the number of days 
whose average flows can be stored 
in various reservoirs in India. Storage 
capacity available in Tapi and Krishna 
is the highest in India, 230 and 220 
days respectively. Compared to this, the 
Colorado dam (USA) has capacity to store 
mean flow of about 900 days or about 
2.5 years. Further, Mahanadi, Ganga, 
and Brahmaputra are the rivers which 
carry large flow volumes but the storage 
capacity in their basins is abysmally 
low at 80, 40, and 2 days, respectively. 
Obviously, we need to create more 
storage space in India so that rivers can 
be regulated in a more meaningful way.  
This argument gets further buttressed 
when one recalls that precipitation in India 
has very high temporal skewness due to 
monsoon type climate. 

Table 1: Storage projects in river basins of India.

S. 
N.

Name of the                     
River Basin

Average 
annual flow 

(BCM)
Live storage (BCM)

Completed 

projects

Ongoing 

projects

Proposed 

projects
Total

 1. Indus (Area in Indian Territory) 73.31 13.83 2.45 0.27 16.55

 2. a) Ganga 525.02 36.84 17.12 29.56 83.52

b) Brahmaputra, Barak, &  others 585.60 1.10 2.40 63.35 88.45

 3. Godavari 110.54 12.51 10.65 8.28 31.44

 4. Krishna 78.12 34.48 7.78 0.13 42.39

 5. Cauvery 21.36 7.43 0.39 0.34 8.16

 6. Pennar 6.32 0.38 2.13 - 2.51

 7. EFR and rivers from Mahanadi to 

Godavari and Krishna to Pennar
22.52 1.63 1.45 0.86 3.94

 8. EFR between Pennar and 

Kanyakumari
16.46 1.42 0.02 - 1.44

 9. Mahanadi 66.88 8.49 5.39 10.96 24.84

10. Brahmani & Baitarani 28.48 4.76 0.24 8.72 13.72

11. Subarnarekha 12.37 0.66 1.65 1.59 3.90

12. Sabarmati 3.81 1.35 0.12 0.09 1.56

13. Mahi 11.02 4.75 0.36 0.02 5.13

14. WFR of Kutch & Saurashtra 

including Luni
15.10 4.31 0.58 3.14 8.03

15. Narmada 45.64 6.60 16.72 0.46 23.78

16. Tapi 14.88 8.53 1.00 1.99 11.52

17. WFR from Tapi to Tadri 87.41 7.10 2.66 0.84 10.60

18. WFR from Tadri to Kanyakumari 113.53 10.25 2.31 1.70 14.26

19. Minor rivers draining to Myanmar 

(Burma) & Bangladesh
31.00 0.31 - - 0.31

Total 1,869.35 173.73 75.42 132.30 381.45

Source: CWC (2002).
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Table 3: Distribution of medium, large and total reservoirs in India.

States Medium Large Total Storages

Number Area (ha) Number Area (ha) Number Area (ha)

Tamil Nadu 9 19,577 2 23,222 8,906 358,740

Karnataka 16 29,078 12 179,556 4,679 437,291

Andhra Pradesh 32 66,429 7 190,151 2,937 458,507

Orissa 6 12,748 3 119,403 1,442 198,198

Gujarat 28 57,748 7 144,358 711 286,230

Rajasthan 30 49,827 4 49,386 423 153,444

Bihar 5 12,523 8 71,711 125 96,695

Uttar Pradesh 22 44,993 4 71,196 66 334,840

Madhya Pradesh 21 169,502 5 118,307 32 460,384

Kerala 8 15,500 1 6,160 30 29,635

West Bengal 1 4,600 1 10,400 6 15,732

Northeast 2 5,835 - - 6 8,074

Himachal Pradesh - - 2 41,364 3 41,564

Maharashtra - 39,181 - 115,054 - 273,750

Haryana - - - - 4 282

Total 180 527,541 56 1,140,268 19,370 3,153,366

Per capita storages in India and various 
countries are shown in Figure 3. Notice 
that India has quite small storage space 
as compared to other countries of similar 
characteristics. Further, precipitation 

is far more evenly 
distributed in many 
other countries but 
despite that, they 
have attained a 
much higher degree 
of regulation to 
beneficially use their 
water resources. 
Storage capacity 
created (including 
projects under 
construction) so far 
is about 50% of that 

ultimately possible. It is doubtful whether 
even the storage capacity of 400 km3 can 
actually be created because of objections 
on environmental and other grounds. 

It is interesting to 
note that the USA, 
which has almost the 
same surface water 
potential, has already 
a storage capacity of 
about 700 km3, i.e. 
about the same as 
India’s ultimate storage 
capacity. Storage 
capacity in the former 
USSR is of the order of 
1,100 km3.

Figure 2 : Number of days of average flows that can be stored in 
reservoirs in various river basins in India. For comparison, the data of 

Colorado River (USA) has also been plotted.

Figure 3 : Figure 3: Per capita reservoir storage space in selected 
countries of the world.

3. Small Versus Big Dams
An oft-repeated discussion related to the 
dams is whether small dams are more 
suitable than big dams. Basically, there 
are three places to store water: soil profile, 
surface storages, and aquifers. The 
storage in soil profile is very important for 
agriculture but only small quantities can 
be stored for a short period. A comparative 
analysis of advantages, limitations, and 
key issues associated with groundwater, 
a small reservoir, and a large surface 
reservoir are given in Table 4.

The main argument against big reservoirs 
is that they submerge large areas 
compared to many small reservoirs. Any 
dam, big or small, needs a suitable site. 
One just cannot build a dam wherever one 
wants. If a major dam is to be replaced 
by a number of small dams, there must 
be a number of suitable sites on the same 
river. Keller et al. (2,000) argued that 
it is very difficult to construct safe small 
dams. Of course, one will also have to 
build dams in lower reaches which will 
mean more submergence (often of good 
agricultural land) due to flat slopes and 
more population displacement due to 
higher density. 

Although social and environmental 
problems are probably not in direct 
proportion to the area submerged, it can 
be safely deduced that a large number of 
small reservoirs will be far less acceptable 
from that point of view. Economics would 
also be much worse: loss of advantage 
of scale, more site establishment, more 
spillways, and diversion and outlet works. 
Silt accumulation is also substantially 
less, as the United States Department 
of Agriculture figures show: reservoirs 
smaller than 10 acre feet (ac-ft) silted up 
at an average rate of 3.5%/year, smaller 
than 100 ac-ft at 2.7%/year and smaller 
than 1000,000 ac-ft at 0.16%/year. This 
alone is a powerful argument against a 
large number of small reservoirs. 

While dealing with hydropower projects, 
comparisons must look at impacts per unit 
of output. The impacts of a single large 
hydro project must be compared with 
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Table 4: Comparative advantages, limitations, and key issues 
associated with groundwater, small surface reservoir, and a 

large surface reservoir.
Groundwater 

storage
Small surface 

reservoirs
Large surface 

reservoirs

A
dv

an
ta

ge
s

Negligible 
evaporation loss

Ubiquitous 
distribution

Operational 
efficiency

Available on 
demand

Good water quality

Ease of 
operation

Multiple use

Groundwater 
recharge

Multipurpose

Large, reliable yield

Carryover storage

Low cost per m3 
water stored

Groundwater 
recharge

Li
m

ita
tio

ns

Slow recharge rate

Groundwater 
contamination

Cost of extraction

Recoverable 
fraction

High 
evaporation 
loss fraction

Relatively high 
unit cost

Absence of 
over-year 
storage

Complexity of 
operations

Sedimentation

High initial 
investment

Large gestation 
period

Requires good sites

K
ey

 Is
su

es

Declining water 
levels

Rising water levels

Regulation of use

Groundwater 
pollution

Sedimentation

Population 
displacement

Submergence

Environmental 
impacts

Social and 
environmental 
impacts

Rehabilitation and 
resettlement

the cumulative impacts of several small 
projects yielding the same power and 
level of service. The most fundamental 
determinant of the nature and magnitude 
of impacts of hydropower projects are the 
specific site conditions and not the scale 
of the project (www.hydropower.org). 

The degree of regulation and reliability 
provided by a large dam is not possible 
with a small tank. Small tanks tend to dry 
up fast during droughts as the surface 
area is large. In such periods, major and 
medium projects are the mainstay of water 
supply. One has to consider this aspect 
also when planning projects in drought-
prone and arid regions.  To conclude, one 
must go for the optimal size of the project 
rather than getting bogged down in small 
vs. big controversy. 

4 Reservoir Operation
After creation of storage facilities, the 
benefits that can be reaped largely 
depend upon how efficiently these are 
managed. Water stored behind the dams 

is a precious resource 
collected at a large cost 
and it is necessary that it is 
used optimally. Scientifically 
developed operation 
procedures are not 
available for a large number 
of reservoirs in India. While 
operation manuals have 
been prepared for some 
major storage projects, 
for most Indian reservoirs, 
well-defined and scientific 
operation policies do not 
exist. To that end, it is 
necessary that optimum 
operation policies should 
be developed at least for 
all the important reservoirs 
in the country. Expertise is 
available in the country and 
to begin with, this exercise 
could be taken up for all the 
reservoirs. Later, operation 
policies can be prepared 
for the other reservoirs. 

Another related issue is 
that even where such manuals exist, 
these might have been prepared long 
ago and the procedures may no longer 
be optimal as the basin conditions might 
have undergone large changes over time 
(say, upstream utilization, changes in 
downstream reaches) and the demands 
(purpose of dam, magnitude, and 
pattern of demands) may have changed. 
Moreover, hydrology of the basin might 
have undergone changes as a result of 
the so called climate change and the 
other factors and this also calls that the 
design and operation practices of storage 
projects should be periodically reviewed. 

Studies have shown that improvement in 
operation of reservoirs by a few percentage 
points translates into large sum of money. 
Systems analysis is an area which has 
seen enormous growth in applications to 
water resources management problems. 
The techniques that are commonly 
employed include simulation, optimization, 
and multi-objective analysis.  The current 

trend is to take a holistic view of the river 
basin and take decisions after taking 
into consideration engineering, financial, 
environmental, legal, and social aspects. 
Indigenously developed softwares as well 
as expertise is available in the country 
and hence this aspect should be given 
due importance

4.1 Flood Control through Reservoirs

Flood management basically aims to 
reduce the frequency and magnitude of 
flood damage. The structural measures 
keep water away from flood prone areas. 
In the Indian context, water is impounded 
behind dams at great cost and is a 
precious resource which should not be let 
off unless there is a good possibility of re-
filling the reservoir. 

Many spillways of Indian dams have 
considerable discharge capacity at the 
full reservoir level (FRL). This capacity 
may range from 100 year return period 
flood to the PMF depending on storage 
available between FRL and maximum 
water level in the reservoir. Thus gates 
with high discharge capacity are handled 
by operating personnel and slip either 
due to human error or misjudgment can 
cause intense flooding downstream. This 
fact makes it incumbent that both policies 
of reservoir operation as well as advance 
information on incoming flood should be 
available for judicious operation of gates. 
There should be an emergency operation 
system for operators. 

One of the methods to control floods is to 
store the excess flood water in reservoirs 
behind dams. For instance, the Hirakud 
Dam (Mahanadi River) has considerably 
mitigated the problem of floods in the 
fertile Mahanadi delta. Likewise, the series 
of dams constructed in the Damodar Basin, 
with one of the principal objectives of flood 
control, have again substantially controlled 
the recurring flood menace in the Damodar 
Basin. The Bhakra Dam has largely solved 
the problem of recurring floods in the Satluj 
River, where a large extent of the wide bed 
of the Satluj below the Bhakra Dam is now 
put to intensive agricultural use. Surat, a 
rich and prosperous town in Gujarat, which 
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used to suffer serious flood damage, is now 
largely protected by the Ukai Dam. Similarly, 
the problem of floods in quite a few rivers 
has been mitigated by the moderation 
effected by the storage space available in 
major reservoirs although of these were not 
specifically designed for flood control.

5 Reservoir Sedimentation
Owing to the geological and climatic 
peculiarities, rivers in India carry some 
of the highest sediment loads in the 
world. A large number of river valley 
projects have been constructed to serve 
various purposes. A major input in the 
assessment of the economic performance 
and efficiency of dams is the rate of 
sedimentation, both suspended material 
and bedload. One of the principal factors, 
which threaten the longevity of such 
projects is the accumulation of sediments 
in the reservoirs. Sedimentation reduces 
the storage capacity of reservoirs and 
hence their ability to conserve water for 
various intended purposes. Sedimentation 
also reduces the survival of aquatic 
species and restricts the use of water for 
multiple purposes. It further increases 
evaporation due to the increase in the 
surface area of water.
Soil erosion and consequent transportation 
of silt by streams is a natural phenomenon 
which is a function of soil and or rock type, 
slope, valley shape, land use, and land 
cover of the catchment. The reservoirs 
by themselves do not accelerate the 
sedimentation rate and their impact on 
soil erosion in the catchment, if at all, is 
marginal. 

5.1  Reservoir Sedimentation in India

On average, about 16.75 ton/ha/year of soil 
is lost through erosion every year in India. 
This means that more than 5,000 million 
tons of topsoil is eroded annually. Further, 
almost 173.64 M ha area (slightly half 
of the country), is threatened by various 
types of degradation, such as salinity, 
alkalinity, water logged areas, ravinous 
and gullied lands, areas under ravages 
of shifting cultivation, desertification, 
etc. About 800 ha of arable land are 

being lost annually due to ingress of 
ravines. Frequent occurrences of floods 
and droughts in different parts of the 
country are, to some extent, evidence of 
improper land use in the catchments and 
inadequate conservation of rainwater. 

An important consideration in planning 
of reservoirs in India is gradual reduction 
in the storage capacity due to deposition 
of the sediment brought by rivers. This is 
particularly important in view of the fact 
that good storage sites are limited and 
hence it is imperative to find ways and 
means to prolong the life of reservoirs 
and to ensure that realistic assumptions 
about the rate of sedimentation are made 
at the planning stage itself.

In the 20 big and medium rivers of the 
country, the rate of land erosion is between 
10 MT and 799 MT per sq. km. During the 
last few years, due to the deposition of 
sediments, the capacity of Nizam Sagar 
Dam has gone down to almost half. 
Every year about 330 MT of sediments 
are deposited in the Bhakra Nangal Dam 
and this can be highly dangerous. In July 
1970, the initial 12 km of upper Ganga 
canal near Haridwar was thoroughly filled 
up with sediments which could only be 
cleaned in six months at a considerable 
expense. 

Although sedimentation surveys of 
reservoirs in India date back to early as 
1870, systematic surveys started only in 
1958 when the Central Board of Irrigation 
and Power undertook a coordinated 
scheme of reservoir sedimentation 
and entrusted this task to several 
research stations in the country, viz., 
Karnataka Engineering Research Station; 
Directorate of Irrigation Research, Bhopal; 
Maharashtra Engineering Research 
Station; UP Irrigation Research Institute; 
Andhra Pradesh Engineering Research 
Laboratory, etc. Under the scheme 28 
major reservoirs were surveyed. During 
the VIII five-year plan period, Central 
Water Commission also formulated a 
scheme for carrying out capacity survey 
of thirty important reservoirs in the country 
through consultants available in the field. 

Details of surveys in respect of 144 
reservoirs of the country have been 
collected and analyzed by Central Water 
Commission (2001). The percentage of 
loss of capacity up to the last survey has 
been given in the table and it varies from 
0.65 % to 60.47 %. Out of 144 reservoirs, 
46 reservoirs have lost less than 10% of 
their capacity, 34 reservoirs have lost 
10-20% of their capacity, 31 reservoirs 
have lost 20-30% of their capacity, and 
33 reservoirs have lost more than 30% of 
their capacity up to the last survey. In all 
47 reservoirs had lost more than 25% of 
their capacity up to the last survey. Twenty-
nine reservoirs have served more than 50 
years of their useful life. The sedimentation 
problem is high in Salal dam.
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Civil Society Stewardship Towards 
Sustainable Water Use in Agriculture

Dr. Arvind Kumar

A  Few countries are contemplating 
long distance water transfer as 
in China and India to meet the 

exigencies of water shortage for multiple 
needs, while simultaneously addressing 
the enhancing efficiency and reducing 
demands. In arid and semi arid parts 
of countries in Asia the high population 
pressure has  enhanced demand, and 
these are in some cases, in excess of 
supply resulting in a few basins getting 
closed (like Cauvery Basin, Peninsular 
India)..

Lack of water storage infrastructure 
also causes heavy economic losses 
due to flooding and drought. Polluted 
water has high costs for human health. 
In short, adequate investments in water 
management, infrastructure and services 
can yield a high economic return by 
avoiding such related costs.

Viewed from the angle of the likely impact 
of climate change, various studies about 
India, project the possible intensification 
of hydrological cycle due to rise in 
temperature i.e.,  this would manifest in 
increase in rainfall alonside increased 
variability in time and space, leading to 
floods or drought, more frequenty flood 
like situations which would severely 
affect the poor and vulnerable sections 
of the society at large. 

Rain-Water Harvesting :
North Eastern Region falls in the highest 
rainfall zone of the country and enjoys 
typical monsoon climate, with conditions 
varying from tropical to temperate. The 
fast pace of changes in topography 
culminates in climatic changes within 
short distances. For instance, the 
average annual rainfall reaches a peak 
of 13,390 mm in the Cherrapunji–

Mawsynram region in the Meghalaya 
plateau, while the northern and adjoining 
central areas in the same plateau that fall 
in the rain-shadow region need irrigation 
during most part of the year. The pre-
monsoon showers (March–May) account 
for 25 per cent of annual rainfall, while 
bulk of the rainfall (67%) occurs during 
June–September, which constitutes the 
monsoon season.   

Viewed in meteorological terms, the 
entire North Eastern Region  (NER)
is grouped under the Homogeneous 
Rainfall Region. With a mean annual 
rainfall of 2070 mm and mean summer 
monsoon rainfall of 1420 mm (69% of 
annual mean), the NER is the wettest of 
all the five homogeneous rainfall regions 
of India. The rainfall characteristics of 
NER are distinctly different from those of 
other regions of India as well as the All 
India rainfall in several important aspects 
viz. variability and trends in annual and 
seasonal precipitation and conformity to 
the El Nino Southern Oscillation (ENSO) 
events.

The abrupt withdrawal of monsoon 
from the Northeast by the last week of 
September; followed by scanty rainfall 
in post-monsoon period (October–
December) and winter season, the 
scope for agricultural activities during 
the rabi season gets limited. Delayed 
pre-monsoon rainfall and slow onset of 
monsoon along with partial distribution 
of rainfall not only entails the potential of 
leading to serious dislocations, but can 
also cause damage to the crops as also 
severe water shortage. On the other hand, 
excessive precipitation causes rapid run-
off on steep slopes, resulting in heavy soil 
loss as well as siltation of riverbeds.

In this regard, it has been observed 

that rainwater harvesting can be 
implemented as a viable alternative to 
conventional water-supply schemes 
in the region, considering the fact that 
any land anywhere can be used to 
harvest rainwater. Rainwater harvesting 
besides helping meet the ever-
increasing demand for water, helps 
reduce run-off which is choking storm 
drains, reduce flood hazards, augment 
the groundwater storage and control 
the decline in the water level, improve 
quality of groundwater and reduce soil 
erosion. This is considered to be an 
ideal solution for water problem, where 
there is inadequate groundwater supply 
or where surface resources are either 
not available or insufficient. Rainwater is 
bacteriologic- ally that is pure and free 
from organic matter and soft in nature.

The structures for harvesting rainwater 
are simple, economical and eco-friendly. 
The subsistence agriculture in the hilly 
northeastern region can be successfully 
changed into a profit-earning enterprise 
by tapping and utilizing rainwater in 
limited quantities. Rainwater harvesting, 
irrespective of the technology used, 
essentially means harvesting and storing 
rainwater in days of abundance, for use 
during the lean days.

Storing of rainwater can be done in 
two ways : (i) in an artificial storage; 
and (ii) in the soil media as groundwater. 
A demand–supply analysis is required 
while designing water-collection tanks. 
Factors such as amount and frequency 
of rainfall, run-off coefficient of the 
collecting surface, number of users, 
daily requirement and dearth period are 
important for calculating the size and 
capacity of the storage tank.

In domestic rooftop rainwater harvesting 
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systems, rainwater from the roof of a 
house is collected in a storage vessel or 
tank for use during the periods of scarcity. 
Usually these systems are designed to 
support drinking and cooking needs of 
the family at the doorstep. Such a system 
usually comprises a roof, a storage tank 
and guttering arrangement to transport 
water from the roof to the storage tank. 
In addition, a first flush system to divert 
the dirty water during the first rains 
and a filter unit to remove debris and 
contaminants before water enters the 
storage tank are also provided.

Rainwater can be collected in large 
quantities in lined ponds. Generally, big 
ponds are constructed and subsequently 
lined with non-permeable sheets like 
agrifilm, silpaulin, HDPE or nylon, or 
with a semi-permeable coating of clay 
to reduce the seepage losses. The roof 
water, run-off water (after filtration, for 
potable/household purposes) or spring 
water may be diverted to the pond. 
A large quantity of water, generally  
50,000–20,00,000 can be harvested 
using such ponds, which in turn may 
be used for irrigation or household 
purposes. Moreover, it is durable and 
easy to construct with less maintenance 
cost.

Normally three types of ponds, viz. 
embankment type, excavated (dugout) 
and dugout-cum-embankment type are 
constructed for collection of excess run-
off. Embankment type and dugout-cum-
embankment type of ponds are feasible 
in hilly and undulating topography. 
Embankment type of ponds are made by 
constructing a small length of dam across 
a water course, whereas dugout-cum-
embankment type of ponds are made by 
excavating a site surrounded by hillocks 
from two or three sides and making the 
embankment from the excavated soil on 
the remaining sides. In flat areas, where 
these two types of ponds are not feasible, 
dugout ponds are constructed. 

To meet the requirements of this 
target, productivity of rain fed farming 
systems will have to be increased. The 

efforts under this target will focus on 
the opportunities for improving rain 
fed farming potential to boost yields 
and income, especially in areas of low 
productivity.

Land and water productivity 
measures: 

Making more rainwater available to 
crops when most needed (capture water 
rainwater harvesting, soil and water 
conservation, and using it deficit irrigation; 
supplementary irrigation etc.):

on-farm water management to minimize  y
water losses by evaporation;

use of improved crop varieties; y

use of improved cropping systems  y
and agronomics, such as conservation 
tillage;

development of financial frameworks  y
to provide incentives for the adoption 
of best practices and new technology;

use of low quality water in non- y
conventional (not for direct human 
consumption) applications such as 
forestry;

evaluation of rainfall patterns to  y
determine quantity and quality 
available for agriculture use and 
rethinking crop scheduling.

Increased land and water productivity in 
rainfed systems will imply technologies 
and practices but also need to be 
supported by capacity building, financing, 
marketing systems and adequate 
policies and institutional changes. The 
main stakeholders in the improvement 
of rainfed systems will include farmers, 
land-owners, extension services in 
agriculture and rural development, 
local governments, regional/state 
governments and federal governments. 
Costs will necessarily

Role of Civil Society :
Concomitantly, the civil society is better 
placed to ensure people’s participation 
and mobilization of volunteers. Volunteers 
of a civil society come from the grassroots 
and such they have a close rapport with 
the people. Once these volunteers are 

involved in the project then eliciting 
people’s participation in that project is 
not a difficult proposition. Rather people 
join hands with the volunteers and such 
an eventuality is bound to ensure the 
success of the project to a satisfactory 
level. Under prevailing ambience, 
people’s participation is imperative for 
the success of any project/scheme. 

Another advantage of involving the civil 
society in water-related projects is that 
it works as a link between the people 
who are recipient of the benefits of the 
project and the government which is the 
initiator of the project. While the project 
is in progress, the civil society can bring 
to the notice of the government the exact 
position without any hindrance whereas 
government officials may hide certain 
facts for fear of being reprimanded.

Meghalaya Model :
The IWF is a non-profit organization 
established for the purpose of generating 
a heightened public awareness at 
national level in India and sub-regional 
level in Asia, regarding the vital role water 
plays in the population’s daily lives, and 
the impact it generates on human health, 
economic growth and environmental 
sustainability. As a knowledge partner 
of Meghalaya Basin Development 
Authority (MBDA), Government of 
Meghalaya, has cooperated with MBDA 
in the development of Small Multipurpose 
Reservoirs (SMRs) for irrigation 
purposes, integrated water management 
and livelihood improvement in the state 
of Meghalaya. The other objectives of 
this SMR, inter alia include: 

Making the best use of technological  y
intervention and opportunities for 
harvesting and recycling rain water 
for domestic water supply, irrigation, 
fish farming, and other productive 
livelihood generation purposes. For 
example, cascading SMRs of various 
sizes and designs can be used to meet 
the various water use requirements 
such as upstream reservoir could be 
used for water supply for drinking and 
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irrigation purposes and downstream 
reservoirs for fish farming.
Undertaking preventive and protective  y
measures for mitigating the impact of 
rainfall causing accelerated erosion 
due to overland flow and denudation 
due to drainage channel–flow. 
Providing income earning opportunities  y
throughout the year. 
Generation of power through micro  y
(upto 100 kW) hydel power stations. 
For setting up of Micro-Hydel-power 
stations this project would work along 
with the existing government schemes 
and other renewable power generation 
schemes of Ministry of New and 
Renewable Energy (MNRE). 

The enhanced availability of water, 
because of storage at the SMRs, would 
boost the other ongoing government 
schemes such as  Rashtriya Krishi Vikas 
Yojna (RKVY), Accelerated Irrigation 
Benefit Program (AIBP), Command Area 
Development Program (CADP), etc. 
since these schemes typically fund the 
downstream infrastructure for providing 
water access to users for potable and 
irrigation purposes 

Increasing livelihood opportunities  y
in rural Meghalaya on a sustainable 
basis through greater and regular 
access to water. Availability of water 
will surely enhance capabilities of 
tribal households to select appropriate 
livelihood opportunities and for 
ensuring sustainable income and 
greater water and food security. 
This project will assist the people in  y
Meghalaya in dealing with climate 
change and biodiversity challenges 
by providing a holistic and efficient 
management approach for an 
integrated management of the state’s 
water resources. 
Improving overall quality of life in the  y
project areas. 

Resultant Impact: 

The IWF cooperation  with the MBDA 
has proved instrumental in persuading 
the Government of Meghalaya in 
undertaking the following major 

initiatives in water sector:
The  State Government has recently  y
launched Water Mission, which aims at 
promoting Integrated Water Resource 
Management (IWRM) and building 
of water-based and water-related 
livelihood and enterprise opportunities 
for the people. 
Water has been made key to State  y
government’s initiative of Integrated 
Basin and Livelihood Development 
Program (IBLDP), which addresses 
various issues of sustainable 
development related to water and 
natural resource management, 
capacity building, development of 
infrastructure etc., with climate change 
perspective.
A semblance of convergence has  y
been set in motion between different 
departments of the Government 
of Meghalaya in managing water 
resources. 
The state government has adopted  y
new state water policy and water 
laws which are designed to 
promote Integrated Water Resource 
Management. 

The Need of the Hour: 
In summing up, ensuring resilient  y
agriculture calls for that our agricultural 
water lifeline is groundwater; and 
our dependence on groundwater is 
increasing at a brisk rate. 
Further, the groundwater lifeline can  y
be best sustained through local water 
systems, and not through big irrigation 
projects.
Besides, rain-fed areas should be  y
accorded priority on par with big 
irrigation projects. Besides, the 
climate change imperatives also 
indicate the need for increasing the 
moisture holding capacity of the soils, 
rehabilitating the existing local water 
systems and building more of them 
where possible and necessary. 

Surely, as agriculture sector is the  y
biggest consumer of water resources, 
and hence shrinking water resources 

call for devising effective measures of 
water use efficiency for the agriculture.
The management of water resources 
is crucial for India’s agriculture, and 
for which development of water 
resources must receive substantial 
focus. However, the emphasis so 
far has been mainly on the technical 
side.    

 The development of the necessary 
institutions required for effective 
management of the resource has 
received inadequate attention, and 
this has led to an emerging water 
crisis.Apart from developing essential 
institutional mechanism to focus on 
promotion of water use efficiency, 
equal stress needs to be emphasized 
on capacity building of the farmers 
by sensitizing them about judicious 
use of water resources with the help 
of civil society. There is also need for 
inter-sectoral convergence between 
ministries/departments at the Centre 
as well as between the Centre and 
the states in this regard. Involvement 
of civil society can go a long way in 
ensuring water use efficiency for 
attainment of sustainable and resilient 
agriculture. 

drarvindsv1@gmail.com
Dr Arvind Kumar is a renowned water 
activist and the President of India Water 
Foundation, a non-profit organization 
established for the purpose of generating 
a heightened public awareness at 
national level in India and sub-regional 
level in Asia, regarding water and its 
impact on human health, economic 
growth and environmental sustainability.
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  Monetary Policy and 
Depreciating Rupee

Sunil S. Bhandare

There is a salutary strategic pause 
in the recently announced mid-
quarter monetary policy by the RBI, 

despite “moral suasion” emanating from 
the Ministry of Finance and much broad-
based market demands for further easing 
of the key policy rates. Thus, both repo rate 
and reverse repo rate remain unchanged at 
7.25% and 6.25%, respectively. Also, there 
was no immediate need felt to release more 
liquidity in the system through reduction in 
cash reserve ratio, which continues to be 
anchored firmly at 4% of net aggregate 
deposits of banks. This monetary policy 
stance is widely perceived as contrarian 
against the backdrop of decelerating 
economic and manufacturing growth and 
falling inflation rate – the WPI inflation 
in particular dropping below 5 per cent, 
thereby conforming to the comfort zone of 
the RBI. 

But the RBI Governor has articulated well 
the imperatives of such strategic pause 
by pointing out that there are elevated 
risks in the global economic scenario, 
mostly associated with “uncertainty 
over policies of systemic central banks”. 
Further, the policy statement has also 
stressed on several weaknesses of 
domestic macroeconomic conditions be 
they infrastructure bottlenecks, supply 
constraints or subdued investment 
activity. And tackling all such challenges 
is truly not in the domain of monetary 
policy. Even with respect to inflation 
rate, while granting the fact about its 
recent moderation, the RBI cautions 
about likely “upside pressures on the 
way forward from the pass-through of 
rupee depreciation, recent increases 
in administered prices and persistent 
imbalances, especially related to food”.         

Be that as it may, what strikes the keen 
observers of on-going economic scenario 
the most is that in less than 48 hours 

of the RBI Governor’s new monetary 
policy, its underlying wisdom has 
come home to roost. Witness: a huge 
flutter caused in our equity and currency 
markets since June 19. Thus, the Indian 
rupee, which had already weakened by 
6.2% between end-March 2013 and mid-
June to US$ = Rs.57.91, depreciated 
further by 3% [it even touched US $ 
= Rs.60] to an all-time low of US$ = 
Rs.59.70 on June 24.  During this period, 
there has been heavy withdrawal of FII 
investments predominantly from the 
Indian debt market and moderately so 
from equities, but its impact was severe 
on Indian stock markets. Thus, the BSE 
SENSEX, which had touched an all-
time high of 20,286 on May 17, started 
receding quickly – touching 19,326 on 
June 17 and further to 18,541 by June 24, 
2013.  All such unsettling developments 
have stemmed from clear hints coming 
from Dr. Ben Bernanke, Chairman of 
the Federal Reserve that the days of 
extreme quantitative easing in the USA 
are coming to a close. It was stated that 
if the US economy continues to improve, 
the Fed’s asset-purchasing program [as 
much as $85 bn. worth bonds per month 
– mortgage-backed securities & treasury 
securities] would start winding down 
towards the end of 2013 and perhaps 
wrap up in 2014. 

It may be recalled that for past several 
years, the quantitative easing policy 
of the Federal Reserve has allowed 
interest rates in the US economy to 
remain persistently low in a range of 0 
to 25 basis points. Such cheap money 
policy has helped in combating Great 
Recession of 2008/09 and sustaining 
economic recovery at a moderate pace 
since then. This now manifests in some 
consistent gains in employment and 
improvement of labor market conditions; 
and strengthening of household 
spending, business investment and 

the housing sector. At the same time, 
there has been no disruption of general 
price stability there. So, in this gradual 
transformation of the US economy, there 
are widespread expectations of capital 
flight back from the emerging markets 
like India under the impetus of proposed 
calibrated withdrawal of monetary 
easing and consequent likely scaling up 
of interest rates. 

Not surprisingly, the RBI’s monetary 
policy underlines that “we need to be 
vigilant about the global uncertainty, 
the rapid shift in risk perceptions and its 
impact on capital flows”. We believe that 
the contextual framework of monetary 
policy would now have a greater bias 
towards considerations of external 
vulnerability of the Indian economy 
rather than earlier overwhelming 
concerns of combating inflation. In the 
process, considerations of countering 
economic growth slowdown through 
easy interest rates policy initiatives 
would inevitably be relegated to the 
background at least for the time being. 
And perhaps rightly so !  

External Vulnerability and 
Depreciating Rupee
While dynamics of global economy does 
impact the external value of the currency, 
what is of fundamental importance is the 
management of relative stability of the 
external sector of the Indian economy. 
In the ultimate analysis, the exchange 
rate of the Indian rupee is determined 
largely by the over-all supply-demand 
position of the foreign exchange funds in 
the market, denominated predominantly 
in the US dollar. In turn, such supply-
demand relationship is influenced by a 
host of global and domestic factors. The 
key quantitative components of external 
balance sheet of the economy from 2010-
11 to 2012-13 shows continuing strains 
as revealed in the following Table 1:  
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Thus, what transpires from the 
summarised balance of payments data 
is that the bottom line of external 
economy is very delicately poised. 
Thus, apart from technical position of the 
market, even a moderate imbalance [a 
la flight of capital] in the supply-demand 
position can cause large volatility of the 
exchange rate. There is a progressive 
deterioration in the current account 
deficit (CAD) to GDP ratio from 2.7% 
in 2010-11 to 4.2% in 2011-12 and 
further to an estimated 5.1% in 2012-
13. Under prudential norms, this ratio 
needs to be contained in the range 
of 1.5 to 2.5% of GDP. The current 
deterioration in CAD ratio is attributable 
to (a) an unprecedented upsurge in 
gold imports; (b) rising burden of crude 
oil and petroleum products imports 
under earlier phase of high international 
crude oil prices; and (c) stagnation of 
export growth due to gradual loss of 
export competitiveness of both India’s 
merchandise and services exports in the 
midst of sluggish global markets. 

All these macro features of the external 
economy have been more than 
adequately analysed and diagnosed by 
many experts in their writings and studies 
[please also refer to our own monthly 
Digest, June 2013] as well as in official 
reports like the Economic Survey for the 
past two years or more. Even solutions 

have been well-
d o c u m e n t e d 
in most of 
these studies 
and writings. 
U n f o r t u n a t e l y , 
non -pe r f o rm ing 
UPA II government 
has allowed 
the situation to 
drift and cause 
s u b s t a n t i v e 
dent in our 
macro-economic 
fundamentals. In 
substance, while 
global factors 
are affecting the 
current sentiments 
in our equity and 

currency markets, it will be foolhardy to 
dispense with our own domestic policy 
failures. 

The sudden sharp depreciation of Indian 
rupee vis-à-vis US dollar in the recent 
months is doubtless a matter of great 
concern. But what has been ignored 
is the fact that over the last two years 
from April 2011 to June 2013 [please see 
chart above], Indian rupee has already 
lost about 23.5% of its external value 
with respect to the US dollar. Moreover, 
this weakness of the Indian rupee cuts 
across all the major currencies of the 
world, including British Pound, Japanese 
Yen – and most of these are suffering from 
feeble and faltering 
economic recovery. 
But despite such 
depreciating rupee, 
which incidentally 
more than 
corrects inflation 
differentials of 
the last two years 
between India 
and her major 
trading partners, 
there has been no 
growth/ complete 
stagnation in our 
export performance. 
More worrisome 

is the fact that going forward, there are 
no inspiring indicators that our weak 
rupee would help stimulating  export 
growth in the short-term and/or curbing 
imports, especially of gold and other non-
essential imports.    

Concluding Observations
In summing up, the crucial point is that 
depreciating rupee alone can not be 
expected to correct the deep seated 
malady of policy inadequacies and their 
implementation and/or governance 
failures.  To combat such downward drift 
of the Indian rupee in the short-term, the 
RBI can at best be expected to calibrate 
its market intervention strategy. Surely, 
the current volatility and the rupee 
hovering around US$ = Rs. 60 is posing 
new challenges of managing its adverse 
consequences, especially on inflation 
and hence on the future direction of key 
policy rates. The combination of rising 
import costs and inevitability of continuing 
with current high interest rates regime 
does not augur well for India’s already 
battered manufacturing sector, as also for 
the corporate profitability that is currently 
under severe stresses and strains. 

Yes, depreciating rupee offers good 
news for our exporters of goods and 
services as well as those who are 
keen on remitting or bringing back to 
the country the foreign exchange held 
abroad. However, export performance 
can not be taken for granted in absence 

Table 1 : External Balance Sheet 2010-11 to 2012-13
Key Components (US $ bn) 2010-11 2011-12 2012-13

Supply Side :   (1) Exports 250.5 309.8 306.6

                        (2) Invisible Receipts   198.2 217.1 223.7

                        (3) Capital Inflows 499.4 498.0 473.6

(A) Total 948.1 1024.9   1003.9

Demand Side: (1) Imports 381.1 499.5 502.2

                         (2) Invisible Payments 113.6 105.7 115.8

                         (3) Capital Outflows 437.4 417.4 388.4

(B) Total 935.0 1020.2  1006.4

Net Surplus (+)/Deficit (-) + 13.1 + 4.7 - 2.5

Total Forex Reserves (End-March) 304.8 294.5 292.6

Trade Deficit to GDP Ratio (%) 7.6 10.2 10.9

Current Account Deficit to GDP Ratio (%) 2.7 4.2 4.8

Source: Derived from RBI Handbook of Statistics, 2012 and Press Note 
dated 27/06/2013. Please note that this is crude calculation of supply-demand 
position of foreign exchange requirement. Actual turnover in the currency 

markets are many times over.    

Note: The figures in the chart are monthly averages. There was a sudden 
sharp volatility in the rupee exchange rate since mid-June 2013 – the 
rate even crossed US$ = Rs.60.70 for some time on June 26, 2013. The 
recent RBI intervention seems to have moderated the pace of drift, but the 
direction is clearly northwards.  (Source: x-rates.com)

India Review



Maharashtra Economic Development Council, Monthly Economic Digest 
 37  July 2013

of supporting economic and infrastructure 
environment – and these concerns 
are writ large in the recent monetary 
policy stance of the RBI. While supply 
rigidities and structural infirmities 
would continue to hamper export efforts, 
the deterrent effect of depreciating 
rupee on imports as well as capital 
outflows remains uncertain. The RBI is 
endowed with extremely constrained 

weaponry in its armoury given the fact 
that the foreign exchange reserves 
have declined over the last three years 
from an all-time high of US$320 billion 
affording support for about 14 months 
imports then to around US$290 bn now 
covering just about 6 months imports. If 
the flight of capital tends to accelerate 
in the coming months, RBI perhaps can 
use not more than US$25 to 30 billion to 

douse the fire. This is so because India’s 
short-term loan redemption obligations 
are also very high. How unfortunate it is 
that in the very last year of its tenure, the 
UPA II government has been confronted 
with yet another serious predicament!   

sunil.bhandare@gmail.com

The author is the Chief Economist in 
MEDC

• Hope is there, coming from the work of 
so many dedicated people, visionary 
companies and NGOs around the 
country helping implementation 
of rainwater harvesting in places 
like Bihar, Uttarkhand, Rajasthan, 
Tamil Nadu and Kerala or address 
rampant fluoride issues in Karnataka. 
Constructed thousands of toilets, 
and deployed decentralized waste 
management systems.

Concluding Observations

If we take up finding out effective solutions 
for tackling water woes and then put them 
into practice as a national mission, as one 
and all, regardless of who and where they 
are, can do something about it. First we 
have to understand properly the nature 
of the crisis, then need to be show good 
examples of how to use water better, and 

after that experience the change for all of 
us in some way.

Without a strong regulatory and 
appropriate policy framework with an 
ability to guarantee minimum water 
requirements, it is apprehended that 
privatization and liberalization can lead 
to highly unjust outcomes and provoke 
widespread civil unrest. The Water policy 
in the 12th FYP, backed by good ground 
level research, is a welcome and positive 
beginning. Unfortunately, for the globe at 
large and India in particular, the analytical 
and policy research contributions remain 
largely unconnected to the prevailing 
legal framework and the mechanics of 
international cooperation for adaptation 
or mitigation. There is complete absence 
of holistic perspective regarding water 
economics of the country.

Future of Water is everybody’s business. 

The critical issue that arises -- what is 
going to be our legacy when it comes to 
this most precious life giving resource. 
There is need to build the desired 
legacy—holistic, coherent and pragmatic 
perspective and solutions on Water woes 
with the aim to attract investments so as 
to avoid its future turning out bleak and 
hopeless in case we do not choose to be 
water wise. Solutions need to be found 
that can help move towards more safe 
and sustainable water for all. 

Water should not be a gloom and doom 
scenario, even though there is much to 
worry about. 

kironnanda@gmail.com

The author is the Economist and 
Rohan Oak, Environment Scholar  & 
Sustainability Analyst also Former 
Director-IMC-ERTF
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MEDC Governing Board Meeting, 21st June 2013, Hotel Sumanchandra, Nashik

MEDC organised its Governing Board Members meeting on 21st June 2013, 4.00 pm 
at Hotel Sumanchandra, Nashik,  MEDC North Maharashtra Regional Office made the 
arrangment of this meeting..

Cdr. Dipak Naik, President, Cdr. Anil Save, Mrs. Meenal Moahadikar, Vice Presidents, Mr. 
Prakash Patil, Mr. Anil Hatkar, Dr. Vivek Damle, Mr. Dilip Bhatkar, the regional directors of 
MEDC. Mr. C.N. Sadadekar, Director - Education Cell, Dr. Gulab Mewani, Convenor of the 
Education Cell and Mr. Suresh Ghorpade, DGM of MEDC attended the meeting.  

Mr. Anant Rajegaonkar, President of CREDAI- 

Maharashtra, Welcoming Cdr. Dipak Naik, President 

& Mr. Chandrashekar Prabhu, Chief Advisor of MEDC 

alongwith other members of CREDAI and MEDC


