
1 

International Journal of Social Science and Humanities 

www.humanitiesjournals.com 

Online ISSN: 2664-8628 Print ISSN: 2664-861X 

Received: 30-05-2023, Accepted: 15-06-2023, Published: 01-07-2023 

Volume 5, Issue 3, 2023, Page No. 1-5 

   Sustainable development and ground water depletion in India: A conceptual study 

Dr. Debajyoti Das Gupta 

Assistant Professor in Commerce, Jogesh Chandra Chaudhuri College, Kolkata, West Bengal, India 
 

 

 

Abstract 

Globalization has made India more business-oriented than society-oriented. Thus, environmental problems do not get priority 

from the policy makers. India is suffering from ground water crisis from a long period of time. Free water results in wastage 

and water-pricing brings objection from the political domain. In this critical juncture, this paper aims to assess the probable 

role of India in solving the problem. 
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Introduction 

The concept ‘Sustainable Development’ comprises of two 
words namely sustainable & development. The basic idea 
that has been gathered over the years on sustainable 
development is that a holistic approach to be taken for 
overall improvement of mankind without undermining the 
importance of environment and without compromising the 
rights of future generation on natural & human-made 
resources. However the academic idea may lose its 
importance & direction in real life. Further, approach to 
sustainable development may vary from country to country 
& even from one locality to another locality. International as 
well as domestic politics play a pivotal role in shaping the 
allocation of natural resources and human capital for 
production of goods & services. Corporate lobby also 
influences Governments on decision-making on 
environmental issues sighting cut-throat completion & 
immediate gain. Countries stand on different position of 
growth path & hence their response to environmental 
protection differs to a great extent. Sustainable development 
needs a huge funding specially flow of wealth from 
developed countries to developing countries. It may not be 
possible taking into consideration domestic requirements of 
the developed countries and sighting political differences 
among different countries. Again, basic development 
indicators, say population density, education level, gender 
equality etc. influence achievement of sustainable 
development goal of every country.  
Today we live in a globalized world. Each & every country 
competes with another regarding attraction of foreign direct 
investments. India liberalized its economy in 1991 under the 
leadership of the then Finance Minister of India, Dr. 
Manmohan Singh. The basic idea of liberalization was that 
to convert India from a agriculture dominant economy to an 
industrialized nation and also to take advantage of free trade 
with the rest of the world. This process of industrialization 
& consumerism are expected to unleash enormous pressure 
on natural resources of India. This article attempts to study 
sustainable Development in India from the perspective of 
groundwater. 

 

Objective of the study 

This article attempts to study availability of ground water in 

India amidst globalization and also after taking the call of 

sustainable development. 

Methodology of the study 

This is a theoretical based research work. Information 

collected from research works published in journals mostly 

via internet. 

 

Limitation of the study 

This article is based on secondary information. It is a 

theoretical study. Information has been collected mostly via 

internet. Reliability of this information is questionable.  

 

Scope for further study 

Mathematical model based research work based on field 

study & theoretical work would enhance quality of 

knowledge in this segment. 

 

Review of literature 

Water is one of the most essential natural resources and it is 

likely to become critically scarce in the coming decades due 

to continuous increase in its demands, rapid increase in 

population and expanding economy of the country [1]. 

Variations in space and time are responsible are responsible 

for uneven distribution of precipitation in India [1]. This 

uneven distribution of the precipitation results in highly 

uneven distribution of available water resources both in 

space and time, which leads to flood and drought [1]. 

Presently, India is facing a decrease in available water 

resources that has implication on India’s agriculture sector 
[2]. Several regions in the country are experiencing water 

stress [2]. If water use efficiency does not improve, the 

country could suffer water scarcity in the next 1 to 2 

decades [2]. India faces a turbulent water future [3]. The 

current water development and management system is not 

sustainable: unless dramatic changes are made-and made 

soon in the way in which Government manages water, India 

will have neither the cash to maintain and build new 

infrastructure, nor the water required for the economy and 

for people [3].  

One in nine people do not have access to clean water close 

to home and just two thirds of the world’s population-

4billion-live in areas of physical water scarcity, where for at 

least part of the year demand exceed supply [4]. Water 

Scarcity exists for two reasons [4]. Physical scarcity means 

there isn’t enough water to go around [4]. Socio economic 

scarcity means there is water present, but it isn’t available to 



International Journal of Social Science and Humanities  www.humanitiesjournals.com 

2 

all because of lack of investment and political will [4]. This 

paper reveals some important information related to India as 

depicted below [4]: 

 

Country 

Population living 

with water scarcity 

during at least one 

part of the year 

National Water 

Footprint (Litres 

per person per 

day including 

Virtual) 

% of water 

from inside the 

country/% 

imported 

India 1 billion 3,000 97/3 

 

a. Table Showing India’s water footprint etc [4]: 

b. United Kingdom imports nearly 7% of its virtual water 

from India [4]. 

c. India’s rate of ground water depletion increased by 23% 

between 2000 and 2010 [4]. 

d. India is the third largest exporter of ground water-24% 

of the global water [4]. 

e. 600 million people live in areas of high to extreme 

water stress [4]. 

f. 88% of households have clean water close to home [4]. 

g. 75% of households do not have drinking water on the 

premises [4]. 

h. 70% of drinking water is contaminated [4]. 

 

Another study reveals opposite views [5]. It is encouraging to 

see the initiatives undertaken by the Government of India in 

terms of the National Water Mission, the National Water 

Policy, the formation of the unified Jal Shakti Ministry and 

various schemes such as the Nal Se Jal and Swajal Schemes 

for water supply in urban and rural areas, the Ganga 

Rejuvenation Scheme and the R & D Program in Water 

Sector [5]. Leveraging these policies, all the concerned 

stakeholders-both public and private need to come together 

to set up and execute a unified action plan to reach the goal 

of an efficient water management [5]. 

A corporate water risk and sustainability framework for 

quantification and analysis of water risks within 

organizations and their supply chains need to be developed 
[6]. Thus in addition to qualitative water accounting in the 

supply chains, quantification of water use and impact is the 

necessary step which would establish a decision making and 

management framework for water risk reduction and over 

the long term successful engagement of the stakeholders in 

accurate sustainability reporting and disclosure [6]. 

In water stressed parts of India irrigation pumps extract 

water from aquifers 24 hours a day for wealthy farmers, 

while neighboring smallholders depend on the vagaries of 

the rain [7]. High- income households use far more water 

than poor households [7]. In Mumbai, per capita water use is 

15 times higher in high-income suburbs linked to the utility 

than in slum areas [7]. However, in aggregate the world is on 

track for the target for water largely because of strong 

progress in China and India, but only two regions are on 

track for sanitation (East Asia and Latin America) [7]. 

Economic instruments such as increasing water tariffs have 

acted very positively in rationalizing the behavior of water 

users thereby reducing substantial water consumption 

(unnecessary waste of water) in cities [8]. This has positive 

impacts on the water supply agency as well as households to 

rationalize their thinking [8]. On the one hand, reduction in 

water consumption helps in conserving water and meeting 

water supply needs in all areas, and reduces water 

uncertainty and accessibility; on the other hand, increased 

revenue collection helps to build new infrastructure and also 

maintain existing water networks [8]. The Government has 

shown the greatest enthusiasm in undertaking the formation 

of committees which make reports and more reports [9]. 

These reports have been published. Guidelines have been 

issued, ordinances have been passed and that is all which 

has effectively been done [9]. A generic and long standing 

problem in the area of education in water resource 

management in India is the disconnection between 

University education and professional requirements [10]. 

Despite all State run programmes there are 76 million 

people who do not have access to safe drinking water in 

India today [11]. Over 68,000 children die every year from 

diarrhea by unsafe water and poor sanitation in India [11]. 

2300 people die every day from water-related diseases [11]. 

The ‘Har Ghar Nal’ (Tap for every House) programme by 

the Government has set an ambitious aim to have 70 per 

cent coverage by the end of 2017, wherein the current 

coverage is limited to 17 percent as per Government data 
[11]. Currently, nearly 77.5% of rural habitants are being 

provided with 40 litres of drinking water per capita on a 

daily basis [12]. Water availability per person is dependent on 

population of the country and for India, per capita water 

availability in the country is reducing due to increase in 

population [13]. The average annual per capita water 

availability in the years 2001 and 2011 was assessed as 

1816 cubic meters and 1545 cubic meters respectively 

which may further reduce to 1486 cubic meters in the year 

2021 [13]. 

Groundwater and surface water are thus the two sources of 

water available for human consumption [14]. Over the years 

due to swelling population, increasing industrialization and 

expanding agriculture, the demand for water has multiplied 
[14]. It is evident from the table given below that the per 

capita availability of water reducing progressively from 

1816 cubic meters 2001 to 1545 cubic meters as per the 

2011 census [14]. On the other hand it has been estimated that 

the per capita water use in India will increase from the 

current level of 99 litres per day to 167 litres per day in 

2050, so the gap becomes widening day by day [14]. 

 

Table: Per capita water availability in India [14] 

 

Year 
Population 

(Million) 

Per capita water 

availability (m3/year) 

% change from 

previous year 

1951 361 5177 - 

1955 395 4732 -8.59 

1991 846 2209 -53.31 

2001 1027 1816 -17.92 

2011 1210 1545 -14.92 

2025 1394 1341 -26.37 

2050 1640 1140 -14.98 

 

Water is a vital yet extremely limited commodity of 

strategic value for India [15]. The magnitude of India’s 

internal water scarcity and mismanagement problems pose 

serious and worsening security challenges of national 

concern for the rising power [15]. Indeed, India’s water 

resources shortage and management deficiencies have the 

unintended consequence of fostering domestic frictions over 

water availability and between water resource consumers 
[15]. When viewed in the wider context of India’s external 

relations with Pakistan and China—which both have equally 

serious and worsening water issues—it is evident that water 

availability is a strategic issue for all three [15]. It is also 
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apparent that India’s increasing water security requirements 

have the potential to intensify trans-boundary competition 

for access to more safe water, thereby increasing the odds of 

exacerbating existing Indo-Pakistani and Indo-Chinese 

tensions [15]. Given the impact that any solution to India’s 

water problems is likely to have on Pakistan, and in the 

absence of proper water-sharing mechanisms with thirsty 

China, India’s water security is a matter of regional as well 

as national concern [15]. 
The most important lesson that emerges out of the foregoing 
discussion is that technological initiatives to improve the 
drinking and irrigation water supply have to be duly 
complimented by grassroots people’s participation in 
management of water distribution [16]. The decentralized 
community managed water supply programme in Gujarat 
has proved to be an emulative model for the entire country 
[16]. Another very significant lesson is the balanced 
importance that has been given to both micro-water 
harvesting and large water resources development projects, 
leading to unprecedented agricultural growth in the State 
[16]. Increased water availability and reduction in 
consumption of conventional power has also led to a 
reduction in the carbon footprint of water supply, further 
promoting the development of a low carbon economy in the 
State [16]. 
 

Theoretical discussion 
Water is the symbol of life & civilization. Water is required 
for primarily five purposes etc. drinking, sanitation, 
irrigation, industry & energy. India is not a water rich 
country. India gets rainfall mainly in the name of monsoon 
for four months spread disproportionately over its vast 
geographical terrain. 
India accounts for about 17% of the world’s population but 
only 4% of the world fresh water resources [2]. Distribution 
of these water resources across the vast expanse of the 
country is also uneven [2]. India has entered the era of 
globalization with other countries of the world. India is 
becoming more industrialized with the passage of time 
during this tenure of globalization. As India is getting 
changed from an agriculture driven economy to industry & 
service sector driven economy, its water requirement is also 
changing. 

Surveys conducted by the Tata Institute of Social Sciences 

(TISS) showed most of urban cities are water deficient [2]. 

Nearly 40% of water demand in urban India is met by 

ground water [2]. As a result ground water tables in most 

cities are falling at alarming rate of 2-3 meters per year [2]. It 

is happening at a time when India is striding forward for 

more urbanization & study shows that more people would 

start living in Indian cities [17]. According to the 2011 

Census, the urban population grew to 377.1 million as 

compared to 286.1 million in 2001 census showing a growth 

of 2.76 percent per annum during 2001-2011 [17]. The level 

of urbanization in the country as a whole increased from 

25.7 percent in 1991 to 27.82 percent in 2001 and to 31.14 

percent in 2011 – an increase of 3.3 percentage points 

during 2001-2011 compared to an increase of 2.1 percentage 

points during 1991-2001 [17]. 

Population of India is still increasing and thus projects 

gradual decrease of per capita water availability in India 

[Review of Literature]. Alarmingly, according to different 

studies, India is becoming more dependent on ground water 

for agriculture (Table 1 & Table 2). Although ground water 

gets replenished by precipitation but overdependence on 

ground water may cause a serious problem for future 

generations & thus cause a problem for achievements of 

sustainable development goal of India. It is worth to be 

mentioned that income from agriculture in India is showing 

steady decrease since Independence. At the same time study 

shows more water would be required in other areas namely 

drinking, industry, energy etc. It is to be noted that quantum 

of total water requirement would increase significantly over 

time but only the proportionate demand for irrigation would 

decrease (Table 3). Keeping in view the rising effect of 

global warming & irregular rainfall it would be a Himalayan 

tough task for Indian Government to arrange additional 

water requirement in future. 

Although pessimistic views have projected a very grim 

future on water scarcity in India but this projection may 

change easily with prudent use of technology, manpower & 

resources. The time has come to respond in a holistic & 

democratic manner taking all stakeholders in confidence. 

 
Table 1: Net irrigated area by source in India (in percentage) 

 

Year 
Canals 

Tanks Tube wells Other wells Other sources 
Government canals Private canals Total 

1950-51 34.33 5.45 39.78 17.33 - 28.67 14.22 

1951-52 35.58 5.67 41.25 16.57 - 30.96 11.22 

1952-53 35.56 6.39 41.95 15.64 - 30.88 11.53 

1953-54 34.50 6.01 40.51 19.93 - 30.57 9.59 

1954-55 35.45 5.59 41.04 18.22 - 30.45 10.29 

1955-56 35.25 5.98 41.23 19.43 - 29.61 9.73 

1956-57 35.14 6.02 41.16 19.94 - 29.14 9.76 

1957-58 35.85 5.82 41.67 19.59 - 29.44 9.30 

1958-59 35.86 5.47 41.33 20.34 - 28.57 9.76 

1959-60 36.64 5.43 42.07 19.26 - 29.46 9.21 

1960-61 37.19 4.87 42.06 18.50 0.55 29.01 9.88 

1961-62 37.54 4.67 42.21 18.54 1.04 28.51 9.70 

1962-63 37.75 4.47 42.22 18.63 3.51 26.30 9.34 

1963-64 38.09 4.48 42.57 17.76 3.97 26.10 9.60 

1964-65 37.89 4.30 42.19 17.97 4.09 26.27 9.48 

1965-66 37.43 4.17 41.60 16.17 4.91 27.94 9.38 

1966-67 37.98 3.81 41.79 16.44 6.34 27.83 7.60 

1967-68 37.86 3.49 41.35 16.52 7.77 25.74 8.62 

1968-69 37.87 3.13 41.00 13.53 10.64 26.59 8.24 
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1969-70 38.82 2.92 41.74 13.44 12.38 24.63 7.81 

1970-71 38.50 2.78 41.28 13.22 14.34 23.88 7.28 

1971-72 38.81 2.76 41.57 11.84 15.04 23.88 7.67 

1972-73 38.12 2.71 40.83 11.37 16.94 23.79 7.07 

1973-74 37.47 2.67 40.14 11.98 17.22 23.59 7.07 

1974-75 37.55 2.54 40.09 10.51 19.53 22.68 7.19 

1975-76 37.39 2.48 39.87 11.48 18.92 21.97 7.76 

1976-77 37.03 2.41 39.44 11.10 21.14 21.78 6.54 

1977-78 37.58 2.30 39.88 10.68 20.91 21.73 6.80 

1978-79 37.58 2.22 39.80 10.34 21.44 21.73 6.69 

1979-80 36.17 2.19 38.36 9.04 24.16 22.21 6.23 

1980-81 37.32 2.17 39.49 8.22 24.62 21.08 6.59 

1981-82 38.16 1.21 39.37 8.34 25.52 20.75 6.02 

1982-83 38.62 1.22 39.84 7.22 26.47 21.08 5.39 

1983-84 38.84 1.12 39.96 8.42 26.04 20.19 5.39 

1984-85 37.50 1.12 38.62 7.17 27.44 20.94 5.83 

1985-86 37.53 1.11 38.64 6.60 28.43 20.34 5.99 

1986-87 37.68 1.07 38.75 6.29 28.89 20.02 6.05 

1987-88 35.64 1.07 36.71 5.88 30.74 20.08 6.59 

1988-89 36.06 1.00 37.06 6.49 29.72 20.58 6.15 

1989-90 35.64 1.02 36.66 6.30 30.08 21.06 5.90 

1990-91 35.35 1.00 36.35 6.13 29.69 21.73 6.10 

1991-92 34.74 0.93 35.67 6.00 30.42 21.79 6.12 

1992-93 32.81 0.96 33.77 6.32 31.44 22.08 6.39 

1993-94 32.44 0.94 33.38 6.17 31.90 21.85 6.70 

1994-95 31.70 0.91 32.61 6.18 32.43 22.12 6.66 

1995-96 31.01 1.05 32.06 5.84 33.54 22.07 6.49 

1996-97 30.65 0.40 31.05 5.12 35.09 22.60 6.14 

1997-98 31.13 0.38 31.51 4.70 35.65 22.52 5.62 

1998-99 29.77 0.37 30.14 4.87 37.25 21.95 5.79 

1999-00 29.98 0.34 30.32 4.41 38.31 21.90 5.06 

2000-01 28.59 0.37 28.96 4.45 40.94 20.42 5.23 

2001-02 26.34 0.37 26.71 3.84 40.83 20.98 7.64 

2002-03 25.63 0.38 26.01 3.35 43.58 20.26 6.80 

2003-04 24.87 0.36 25.23 3.36 43.03 20.85 7.53 

2004-05 24.45 0.36 24.81 2.93 38.94 20.54 12.78 

2005-06 27.00 0.37 27.37 3.43 39.23 20.13 9.84 

2006-07 26.68 0.36 27.04 3.32 39.50 20.57 9.57 

2007-08 26.11 0.34 26.45 3.12 41.74 19.07 9.62 

2008-09 25.95 0.31 26.26 3.13 41.16 19.88 9.57 

Source: www.indianstatistics.org, Statistics on Indian economy and society 

 
Table 2: Net irrigated area by source in India (in percentage)

 

Source 2005-06 2010-11 

Canals 27.35 26.19 

Tanks 3.86 3.48 

Wells 16.84 18.46 

Tube wells 43.57 45.17 

Other sources 8.38 6.70 

Source: All India report on agriculture census 2010-11, Agriculture census division, Department of agriculture, Cooperation & Farmers 

welfare, Ministry of agriculture & Farmers welfare, Government of India, 2015. 

 

Table 3: Water requirements for various sources [Source: National commission on integrated water resources development (NCIWRD)] [14] 

 

Sources 2010 2025 2050 

 
Water demand in KM3  

(or bcm) 

Percentage 

(%) 

Water demand in KM3  

(or bcm 

Percentage 

(%) 

Water demand in KM3  

(or bcm 

Percentage 

(%) 

Irrigation 557 78.45 611 72.47 807 68.39 

Drinking 43 6.06 62 7.35 111 9.41 

Industry 37 5.21 67 7.95 81 6.86 

Energy 19 2.68 33 3.91 70 5.93 

Others 54 7.60 70 8.32 111 9.41 

 710 100.00 843 100.00 1180 100.00 

 

Conclusion 

It can be concluded with certainty that ground water in India 

is getting depleted at a rapid pace. Water is natural resource 

and it is available good quantity in India. To the contrary 

irrational & unplanned use of both surface & ground water 

may create a serious problem for a significant proportion of 
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Indians in near future. Water is already scarce in some 

States of India. Water pricing is a huge problem in India. It 

has been observed that due to political lobby water pricing 

has failed in many States. Free water also causes of wastage 

& irrational usage. Government initiative is visible but at 

the same they are not sufficient to achieve sustainable goals. 

India needs to invest huge funding for maintenance, 

rebuilding & replacements of already crumbling age-old 

water system. Obviously additional funding would be 

required for constructing new facilities. India’s already 

strenuous relations with neighbors like China & Pakistan 

may get worsen due to water issue.  

 

Recommendation 

Formulation of rules and allocation of funding has already 

failed to solve water problems in India. It is recommended 

to take a strategy of participative management where people 

can play a significant role. Water pricing is very important 

for raising funding but keeping in view the level poverty in 

India, it is recommended that a differential pricing system 

needs to be developed where the people living below 

poverty level may be completely excluded from water 

pricing. Water Census may be started all over India & the 

report of the same may be available to public for ensuring 

transparency. Population control is essential in order to 

ensure water rights of future generations. Government must 

ensure adequate supply of quality water to the urban poor & 

rural poor. Rain water harvesting may become useful tool to 

combat falling level of ground water & hence it is 

recommended that suitable enforceable law may be 

formulated for this purpose. Government must take proper 

initiatives for creation of awareness programme which may 

include induction of water issue in the curriculum of 

schools, creating an atmosphere of dialogue with people at 

Panchayet (lowest political level), level, with the people 

living in the urban slums, discussion in the Parliament & the 

Assemblies etc. 

 

References 

1. Kumar Rakesh, Singh DR, Sharma DK. Water 

Resources of India. Current Science, 2005, 89(5). 

2. Dhawan Vibha Dr. Water and Agriculture in India. 

Background Paper for the South Asia Expert Panel 

during the Global Forum for Food and Agriculture 

(GFFA). German Asia-Pacific Business Association. 

German Agribusiness Alliance, 2017. 

3. Briscoe John, Malik RPS. India’s Water Economy. 

Bracing For a Turbulent Future. The World Bank, 

Agriculture and Rural Development Unit, South Asia 

Region, 2006. 

4. Water Aid. Beneath the Surface: The State of the 

World’s Water, 2019. 

5. Assocham India. Think Blue. Effective Water 

Management: Integrating Innovation and Technology. 

EY-ASSOCHAM Report, 2019. 

6. Perveen Shama, Sen Romit, Ghosh Mayuri. India’s 

Deepening water Crisis. Water Risks for Indian 

Industries. Federation of Indian Chambers of 

Commerce and Industry (FICCI) and Columbia 

University Water Center (CWC) Report, 2012. 

7. United Nations Development Programme. Beyond 

Scarcity. Power, Poverty and the Global Crisis. Human 

Development Report, 2006. 

8. Raj Krishna. Where all the water gone? An Analysis of 

Unreliable Water Supply in Bangalore City. The 

Institute for Social and Economic Change. Bangalore, 

2013. 

9. Mehta Prashant. Impending Water Crisis in India and 

Comparing Clean Water Standards among Developing 

and Developed Nations. Archives of Applied Science 

Research. Scholars Research Library, 2012. 

10. Unicef. Water in India: Situation and Prospects, 2013. 

11. Behar Amitabh, Namala Annie, Singh Kishore Awadh, 

Paul Divakar, Pallithanam Thomas. Sustainable 

Development Goals: Agenda 2030. India 2017. A Civil 

Society Report. Coordinated by Wada Na Todo 

Abhiyan, 2017. 

12. United Nations. Voluntary National Review Report 

India, on the Implementation of Sustainable 

Development Goals. High Level Political Forum, 2017. 

13. Press Information Bureau. Government of India. 

Ministry of Jal Shakti. 9th December, 2019. 

14. Bhat Ahmad Tariq. An Analysis of Demand and Supply 

of Water in India. Journal of Environment and Earth 

Science, 2014, 4(11).  

15. Rivière Daniel Colonel. The Thirsty Elephant – India’s 

Water Security Challenges: A Test for Regional 

Relations over the Next Decade. The Centre for 

Defence and Strategic Studies (CDSS). Indo-Pacific 

Strategic Papers, 2015. 

16. Gupta Kumar Rajiv Dr. The Role of Water Technology 

in Development: A Case Study of Gujarat State, India. 

UN Water. UN-Water Conference. Zarogaza. Spain, 3-

5 October. Water in the Green Economy in Practice: 

Towards RIO+20, 2011. 

17. Hand Book of Urban Statistics. Ministry of Housing 

and Urban Affairs. Government of India, 2019. 


