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I. Introduction 

 Globally there are 17 nations, suffering from extremely high baseline water 

stress and India is one of them. India’s population accounts for 18% of the world’s 

population, having access to 4% of the world’s freshwater. India’s per capita water 

availability has reached a level of 1486 𝑚3, whereas 1700 𝑚3 is the standard level 

of per capita water availability, thereby making India a water-stressed nation.  

 Sustainable Development Goals (SDGs) related to water- SDG 2 (zero 

hunger), SDG 3 (good health and wellbeing), SDG6 (clean water and sanitation), 

SDG 11 (sustainable cities and communities), and SDG 12 (responsible 

consumption and production). India won’t be able to achieve these goals if the 
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problem of scarcity of water deteriorates, in the long run, the growth of the country 

will be unsustainable. 

 According to UNESCO-IHE, “Virtual water is defined as the volume of 

water required to produce a commodity or service. International trade of 

commodities implies flows of virtual water over large distances”.  In terms of 

virtual water content, livestock vis-a-vis requires more water than crops. 

 VW and Water Footprints (WF) are interrelated to each other. WF of a 

nation is equal to the total volume of water used, directly or indirectly, to produce 

the goods and services consumed by the inhabitants of the country”. And while 

calculating WF, VW is needed.  

II. Why Virtual Water Trade is important? 

 Only 3% of the water available on Earth can be consumed by humans and 

India has the access to 4% of that, with a growing population, excess demand, 

unsustainable use, and ever-changing climate together mounting pressures on 

water levels and making India a water stress nation.  There are some countries 

which highly water scarce (Middle-East Nations, Egypt, etc.), so these countries 

are not able to support agriculture and hence food requirements so they import 

water-intensive commodities. While doing so indirectly gallons of water is being 

exported. Virtual water is helpful because it broadens perspectives on 

environmental sustainability, food production and consumption, and water scarcity. 

It also encourages reflection on socio-economic change processes in relation to 

shifting dietary trends, production needs, and environmental and production system 

pressures. VW might raise people's awareness of water scarcity, including 

consumers, government officials, and producers. 

 Agricultural exports are commonly used as a proxy variable for embedded 

water or VW.In FY 2021-22, India’s agricultural exports registered a growth of 

19.92% and crossed the valuation of 50 billion USD.  Approximately 1% to 4% of 
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the total water is lost annually through the agri-exports route, the visible impact on 

a national scale goes unreported. However, this effect is large enough to produce a 

huge local imbalance in the various agricultural regions. India has transitioned 

from VW’s importer to an exporter since the 2000’s. India contributes about 24% 

of the total virtual water trade across the world. 

 Prior to 1990, the VW trade balance was negative; it has now turned 

positive. The net virtual water export in terms of volume increased from -1.0 

billion𝑚3 in 1960–1970 to over 32 billion m3 in 2018. According to a study in 

2018,theglobal international trade in staple crops is expected to rise by a factor of 

1.4-1.8 by 2050 to meet the staple food requirements of water-scarce nations. From 

1961-70 to 2001-10, there was acontinuous rise in net imports of staple crops. 

Overthe last decade, India and Pakistan transitioned from net importers to net 

exporters of staples, but due to rising water scarcity by 2050, they are expected to 

become net importers of staples again. 

III. Data Sources 

 Export and import data related to different agricultural commodities were 

obtained from 2016-2022 from the Directorate General of Commerce Intelligence 

and Statistics (DGCIS), Agricultural and Processed Food Products Export 

Development Authority (APEDA), the Tea board of India, and the Ministry of 

Commerce and Industry. For all commodities, the annual data is for the fiscal year 

but for tea, data were obtained for each calendar year.  

 Data concerning the virtual water content in any given agricultural 

commodity was taken from Chapagain and Hoekstra (2004) and, Kumar and Jain 

(2007). 
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IV. Calculating the virtual water trade 

 Using the below-mentioned formula virtual water exports and imports are 

obtained for different agricultural commodities-Virtual Water Trade (Exports and 

Imports)= Traded Volume (ton/year) × VW content of traded commodity (𝑚3/

𝑡𝑜𝑛) 

 Crop Water requirement is used in calculating VWC for crops, whereas for 

an animal is calculated by the total volume of water used for drinking, feeding, and 

cleaning the animal.  Generally, VW content is crops is less than that of animals. 

900, 1300, and 3000𝑚3/𝑡𝑜𝑛 is the global average of VW content for wheat, 

husked rice, and maize respectively, while 3900, 4900 and 15500 𝑚3/𝑡𝑜𝑛 of VW 

is consumed by chicken meat, pork and beef respectively. 

 

Table 1- VWC of different products in 𝑚3/𝑡𝑜𝑛 

Products Virtual Water Content 

Fresh onions 214 

Natural Rubber 7626 

Fresh Grapes 238 

Maize 1937 

Walnut 11721 

Pulses 3128 

Cashew 15340 

Alcoholic Beverages 752 

Wheat 1654 

Sheep/Goat Meat 11879 

Groundnuts 3420 

Rice 2850 

Tea 7002 
Source- SreeVidhya & Elango, 2019 

 

V. Results 

 Table 1 and Table 2 show the exports and imports of virtual water over 

different agricultural commodities and animal meat from 2016-2022 respectively. 

Exports of rice lead to massive exports of VW by India (263.512 𝐺𝑚3/𝑦𝑟) 
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followed by wheat, groundnut, cashew, and pulses. Despite the pandemic and 

international trade being hampered all over the world, there has been a rise in 

exports of wheat and rice or there has been a rise in VW exports of wheat and rice. 

 

Table 2-Virtual water Exports from 2016-2022 (in 𝐺𝑚3/𝑦𝑟) 

Onion 0.57 0.395 0.57 0.271 0.372 0.362 2.542 

Natural Rubber 0.005 0.003 0.002 0.003 0.0007 0.003 0.019 

Grapes 0.052 0.0538 0.0665 0.0515 0.0648 0.069 0.357 

Maize 0.034 0.0396 0.059 0.047 0.056 0.06 0.297 

Walnut 0.039 0.04 0.021 0.02 0.011 0.021 0.154 

Pulses 0.473 0.617 0.985 0.812 1.021 1.415 5.324 

Cashew 1.751 1.663 1.411 1.503 1.248 1.358 8.938 

Alcoholic 
beverages 

0.192 0.199 0.191 0.115 0.205 0.247 1.152 

Wheat 0.478 0.419 0.333 0.396 3.807 13.198 18.634 

Sheep/Goat meat 0.297 0.308 0.283 0.185 0.092 0.113 1.281 

Groundnut 2.733 1.896 1.84 2.504 2.407 1.938 13.321 

Rice 33.97 39.851 37.539 29.83 55.686 66.634 263.512 

Tea 0.001 0.001 0.001 0.001 0.001 0.001 0.01 

 

Pulses and cashew account for most of the VW imports from 2016-2022. From 2016-2022, India 

imported 179.468 𝐺𝑚3/𝑦𝑟 of VW.  

 

 

Table 3- Virtual Water Imports from 2016-22 (in 𝐺𝑚3/𝑦𝑟) 

Products 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 Total 

Onion 2.048 0.001 0.001 0.033 0.015 0.006 0.058 

Natural Rubber 0.012 0.01 0.012 0.018 0.015 0.025 0.091 

Grapes 0.001 0.001 0.001 0.002 0.001 0.002 0.01 

Maize 0 0 0.0007 0.001 0.001 0.0001 0.003 

Walnut 0.001 0.002 0.006 0.056 0.049 0.03 0.146 

Pulses 22.787 19.333 8.716 10.058 8.503 8.687 78.087 

Cashew 13.121 11.094 14.309 16.065 14.146 15.991 84.729 

Alcoholic 
beverages 

0.374 0.467 0.487 0.474 0.535 0.391 2.73 

Wheat 10.482 3.007 0.005 0.003 3.65E-06 9.85E-05 13.498 

Sheep/Goat meat 0.001 0.002 0.001 0.002 0.0001 0.0003 0.008 

Groundnut 0.001 0.006 0.004 0.007 0.003 0.002 0.025 

Rice 0.003 0.006 0.021 0.017 0.014 0.011 0.076 

Tea 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.001 

 



Page 6 of 9 
 

 It was only in 2016-17 that India was a net importer of VW, but from 2017-

2022, India has been a net exporter of VW. Although there was a dip in net exports 

of VW in 2019-20, for all other years there was a constant rise observed. There 

was an increase in pulses and cashew imports in 2019-20 vis-à-vis other years, 

which might be a possible reason for the fall in net exports of VW.  

 
Table 4-Net exportsof Virtual water(𝑖𝑛 𝐺𝑚3/𝑦𝑟) 

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 

-6.187 11.555 19.738 9.002 41.689 60.272 

 

Figure 1 shows net exports of VW from 2016-22 (𝑖𝑛 𝐺𝑚3/𝑦𝑟) 

 

 

 

 From 2016-2022, India exported 315.54𝐺𝑚3/𝑦𝑟of VW whereas it imported 

179.46 𝐺𝑚3/𝑦𝑟, thereby making India a net exporter of VW. India’s agri-exports 

gained significant growth during the pandemic. As a net exporter of VW,despite 

being low per capita availability of water resources. 

 India is the largest exporter of rice in the world, in 2020 alone India’s export 

of rice accounted for approximately 40% of the world’s exports of rice. 
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Groundwater is heavily used in the cultivation of riceand about 15,000 liters of 

water is required to grow a kg of rice. 

 India was a net importer of VW from 2001-05 but has transitioned to being a 

net exporter of VW. It does indicate that India’s agri-exports have grown 

tremendously, but what we fail to recognize is India is losing on its VW content. 

 The import of water via agricultural products and animals reduces the water 

demand in the importing nation thereby reducing the pressure on a country’s water 

resources but for the exporting nation, it creates pressure on the water resources of 

the exporting nation. Crops like wheat and rice and animal products like sheep/goat 

meat along with beef require huge water content and India is a net exporter of these 

commodities, creating a load on India’s water resources.   

 While the export prices don’t cover the price of water being exported. The 

governments provide huge subsidies for fertilizers, irrigation, and other agricultural 

products, but the economic cost of water being exported isn’t included. The loss of 

revenue (economic cost of water) is huge not only in monetary termsbut also in 

terms of water resources being lost. India’s agri-exports are constantly rising 

thereby leading to rising GDP of the country, but they are also making India a 

water-scarce nation, which we are not even realizing now but in the long run, we 

might have to face severe repercussions if immediate action is not taken. 

 

VI. Way Forward 

 Reducing the export of VW from India is vital, particularly given the current 

situation of widespread groundwater resource depletion, which calls for careful 

mixing and cultivating of various crops with lower water demands at the national 

level. Nations that are huge importers of agricultural products and other livestock 

should contribute effectively towards research and restoration of groundwater 

levels in India, making sure that Indian agriculture is sustainable. We must try to 
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include the price of embodied water in agri-exports, as it is clearly visible that 

water is becoming a scarce good for India to fulfill its own needs. A sound and 

effective policy is needed which can ensure the sustainability of water resources in 

India, to meet its own demand and continue to earn revenue via agri-exports. The 

policy-makers should try to set limits on the VWT, commodities traded, focus on 

wastewater treatment, and introduce technology to reduce water requirements by 

crops. Regions with high water scarcity shouldn’t be allowed to participate in 

VWT.  
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