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1. Introduction 
Pakistan and India fall among the few countries in the world where water resources are under 
stress as a result of rising urbanization, luxurious consumption patterns, industrial 
development, and population growth. These factors are compounded by climate change 
impacts making the issue of water security integral for building resilience in the region. This 
policy brief addresses the issue of water governance in India and Pakistan, particularly in the 
context of groundwater use.  

2. Problem: Groundwater Depletion 
Both India and Pakistan are the agrarian economies. Though public funds and donor 
investments are focused on surface water irrigation, a significant proportion of irrigation and 
agrarian growth is achieved through groundwater extraction and utilization. India is the 
world’s largest user of groundwater resources while Pakistan ranks fourth in this regard. 
Nearly 60% of India’s irrigated area is subject to groundwater withdrawals.  In the case of 
Pakistan’s bread basket, over 40% of the total crop water requirements are met through 
groundwater only in the Punjab province. The total number of private tube wells in Pakistan 
is estimated to be 629,602 with total groundwater extraction as 47.14 BCM (38.21 MAF) 
(Qureshi, Shah and Akhtar 2003). Most of the farmers use their own funds to install tube 
wells in their respective areas while about 10% depends on bank loans.   

Climate change is altering the timings of monsoon rains, which not only affects the economy 
but also the state of food security (Nax 2016). Soaring temperatures are also putting pressure 
on the groundwater tables (Kugelman 2016). Insufficient capacities to store excess water 
worsen the vulnerability of people to future water-stressed scenarios. Access to freshwater 
would be threatened which can trigger conflict (DeStefano et al. 2012).   

The Punjab province of Pakistan shares a border with the East Punjab and Rajasthan in India. 
The transboundary nature of aquifers in South Asia makes groundwater resources a politically 
and environmentally important issue.   

In India, surveys have shown that subsidies on electricity encourage overuse as farmers 
operate their pumps up to 250 % longer than those that depend on diesel. Many farmers are 
suspicious of water metering technology due to faulty meters that were employed in the 
1980s.   

Recent research has revealed that groundwater contamination is increasingly a threat to the 
well-being of communities across South Asia.  In India research has revealed high 
concentrations of uranium in groundwater (Coyte et al. 2018), while in Pakistan arsenic 
concentrations of more than five times the World Health Organization (WHO) limits have 
been found in groundwater resources used for drinking purposes (Podgorski et al. 2017).   

Furthermore, in both the countries, industries continue to impair the quality of groundwater 
(The Indian Express 2018; Siegmann and Shezad 2006).  

In essence, the problem of groundwater management in South Asia is multifarious with 
political, social, environmental, and cultural implications.   
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3. Current Initiatives 
In Pakistan, groundwater is being managed via informal committees, which develop well 
spacing rules and zoning, as well as apply bans on dug wells.  In India, groundwater 
management is overseen by local government officials or religious leaders, who impose ban 
on drilling boreholes, encourage water saving plans and promote local recharge measures.   

A number of initiatives have been taken in both India and Pakistan at the government, private 
and local levels to address the issues pertaining to groundwater depletion and quality.  Some 
of those are discussed below: 

3.1. India 

Jyotigram Scheme 

There has been an over exploitation of groundwater resources in Gujarat since the farmers are 
charged electricity tariffs based on the ratings of their water pumps rather than their actual 
energy usage. This has given them an incentive to pump as much water as they wanted, which 
resulted in lowering of groundwater tables. Moreover, the approach also bankrupted the 
electricity utility, the Gujarat Electricity Board.  In 2003, the state government of Gujarat 
launched the Jyotigram Yojana, which separated the agricultural electricity feeders from non-
agricultural ones. It was an initiative of the Government of Gujarat to ensure 24-hour three-
phase quality power supply to its rural areas for domestic uses, schools, hospitals and village 
industries, subject to meter tariff (Chevalking et al. 2008). Tube well operators get an 8-hour 
electricity per day as per pre-determined schedule. This allowed electricity board to monitor, 
price and rationing of power consumption.  Since farmers had an incentive to be more water 
efficient, water tables began to recover. The success of the scheme opened the way for its 
implementation in other parts of India as well. 

Runoff Retention North Bengal 

The Terai region of North Bengal receives between 2,200 and 3,500 mm of rainfall, most of it 
concentrated in the monsoon months of May through September (Chevalking et al. 2008)). 
Yet large quantities of water are drained away without percolating into the ground. 
Landscaping measures such as bundh (embankments) and plugging, which breaks the speed 
of runoff, spread water over large areas allowing water to recharge the groundwater rather 
than drain out through gullies. If done properly, the impact of wet watershed improvements 
can be very significant. As part of this initiative, an evaluation of six sites in North Bengal 
was done where a number of wet water management improvements were undertaken (Ibid). 

3.2. Pakistan 

Programme Monitoring and Implementation Unit 

A special Programme Monitoring and Implementation Unit (PMIU) has been created in the 
Punjab with the aim to disseminate information related to state water allocation, canal 
supplies and distribution, and checking of gauges and discharges. Moreover, the groundwater 
levels, quality and temporal changes are digitized and made available. Farmers in seven 
groundwater units in the Punjab have access to information on the quality and quantity of 
groundwater for irrigation and are advised on the judicious use of resource (Chevalking et at. 
2008). 
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Environmental Management Programmes 

The problem of diminishing groundwater reserves is exacerbated when coupled with pollution 
from industries, which contaminate the resources. Tanneries are one of the major polluters of 
groundwater. In the 1990s, Pakistan Tanners Association embarked upon an initiative known 
as the Korangi Environmental Management Program (KEMP) with the aim to reduce 
pollution emanating from tanneries by treating the effluents so as to meet the standards set by 
European Union regulators. The programme initially comprised 60 tanneries in the Korangi 
area of Pakistan’s largest city, Karachi. Cleaner production schemes and technologies were 
introduced under the auspices of the programme. The success of the programme led to 
another 100 tanneries to participate in the initiative. A similar initiative was launched in 
Kasur district of the Punjab province with the help of United Nations Industrial Development 
Organization.   

International Initiatives 

The National Aeronautics and Space Administration (NASA) has been helping Pakistan and 
India to understand vulnerabilities with regard to groundwater depletion through NASA’s 
Gravity Recovery and Climate Experiment (GRACE). 

Data from GRACE has been very helpful in assessing groundwater vulnerabilities. For 
example, while data available to India’s Ministry of Water Resources showed that 
groundwater use was exceeding natural replenishment, the regional rate of depletion was 
unknown. Hence the researchers from NASA’s Godard Station were able to analyse six years 
of monthly GRACE gravity data for northern India to produce a time series of water storage 
changes beneath the land surface (National Aeronautics and Space Administration [NASA] 
2009). They found that groundwater levels were declining by an average of one meter every 
three years.  This is of significant concern since the decline occurred when there were no 
unusual changes in rainfall. In fact, precipitation remained slightly above-normal for the 
period under study. 

Similarly, University of Washington in the United States has helped build the capacity of 
Pakistani institutions such as Pakistan Council of Research in Water Resources in terms of 
using satellite data to resolve these problems. In January 2016, the engineers at the University 
trained their Pakistani counterparts to use freely available data from GRACE, mission to 
create monthly updates on groundwater storage changes in the Indus River basin. This will be 
essential in determining the exact areas where groundwater supplies are being depleted and 
where the recharge is satisfactory (National Aeronautics and Space Administration [NASA] 
2016). 
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4. Recommendations  
Creation of a Transboundary Organization: 

Water resources cooperation between India and Pakistan has been quite complicated. On one 
hand, there has been the success of Indus Waters Treaty of 1960 while on the other water 
issues such as data sharing and construction of reservoirs has impeded progress on this front.  
In this context, the two countries will benefit immensely from the formation of a 
Transboundary Organization that looks after not only rivers but also groundwater. Water 
flows do not follow political boundaries and cut across socioecological zones.  The 
hydrologic system in South Asia is complex and is influenced by many natural and human 
forces. To deal with this system, government agencies and organizations will have to work 
across political boundaries in order to fulfil their management responsibilities.  The 
Transboundary Organization’s main starting point will be to ensure that groundwater and 
surface water resources are dealt with as part of a singular system.  

Data Sharing:  

There needs to be an agreement with regard to groundwater data sharing between India and 
Pakistan.  Since India and Pakistan share a long border it is imperative that data in terms of 
groundwater use and quality is shared in real time with the neighbouring country. This may 
be done by utilizing institutes working specifically on the subject such as International 
Groundwater Resource Assessment Centre (IGRAC) and NASA. These institutes can also 
help enhance the capacity of researchers in the two countries.    

University and Research Institution Interaction:  

One of the major deficiencies with respect to groundwater management is the lack of capacity 
amongst the agencies concerned. This can be resolved through enhanced interaction between 
universities and research institutes on both sides of the border that can be valuable in terms of 
learning more about the impact of humans on groundwater.  Research techniques could be 
mutually developed to address problems of quantity as well as quality.  Moreover, such 
institutions can play an important role in ensuring that successful initiatives on one side of the 
border are replicated on the other side.  

What to avoid 

Water continues to be seen in South Asia through a national security lens. While 
securitization of water serves to highlight the importance of water within the policy circles, it 
also undermines potential for transboundary dialogue on the topic.  In this regard, both India 
and Pakistan would do well to avoid letting any progress in terms of productively and jointly 
managing the groundwater resources get derailed through jingoistic rhetoric, so often seen 
when discussing riverine flows. 
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