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Virtual Water Values (ViWA)

Multiscale Monitoring of Global Water Resources and Options for their Efficient and Sustainable Use
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Team

Funded by

Prof. Dr. Ruth Delzeit Prof. Dr Gernot Klepper Ianna Dantas

Institute for the World Economy

ViWA is a collaborative project of the 
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German Ministry for Education and 

Research (BMBF).
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The water cycle

Water moves from upstream to downstream and is stored across the land surface at varying rates.

Reference figure: https://thechartroom.co/2019/05/20/are-we-travelling-upstream-or-downstream/

Economic relevance

Agriculture: Largest water user for crop production. 

Blue water (irrigation); Green water (rainfed agriculture).

Ecosystems: Rainfall for natural growth, ecosystem 

services, sustain water levels of rivers and lakes.

Industry: Energy production, cooling, water from rivers 

to  support industrial production. 
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Water flows in Industries

Withdrawal: Water abstraction from 

nature + external procurement of water.

Use: Water withdrawal – unused returned 

water.

Consumption: Water use – discharges –

evaporation. 

Definitions
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Water in Agriculture

percolation

Soil 
Evapotranspiration

Rainfall

Transpiration

Interception 
Evaporation

Evapotranspiration of natural land cover

Evaporation: Physical water phase-change from solid 

or liquid to gas.

Transpiration: Physical water phase-change from 

liquid to water vapor.

In living plant cells

Green water: Rainfall water subjected to evapotranspiration.
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Green and Blue water

Why differentiate between blue and green  water?

- Evaporation of green water is key to agricultural production worldwide
- Blue water is the the main consumptive water use in industries.
- Irrigation (blue water) is to support food production in areas where green water is scarce.

Competition between blue and green water

- Evapotranspiration of blue water in irrigation may compete with industrial evaporation.
- Evapotranspiration of green water in agriculture may reduce levels of blue water in rivers and ground 

water.
- Evapotranspiration of  green water may compete with downstream evapotranspiration of blue water 

in irrigation due to river flow reduction
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The Applied Regional Trade (ART)- Water

Agriculture

• Explicitly model irrigated and non-irrigated agriculture

Model green water     → Link PROMET – LMU 
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• Static multiregional Computable General Equilibrium (CGE) model

Comparison of the economy equilibrium before and after a shock

• Data Global Trade Analysis Project (GTAP)

Version: GTAP 9; Extension: GTAP Power

• Water is explicitly modelled as an input factor

• Irrigated and non-irrigated agriculture is distinguished

Green and Blue water in agriculture 

• Disaggregated electricity sector

• Model captures land heterogeneity

Land in 18 Agro-ecological Zones (AEZ)

The Applied Regional Trade (ART)- Water

Model Features
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The Applied Regional Trade (ART)- Water

Model Features

• Reference year 2011

• Global coverage

22 regions

Table 1 List of regions in the static water CGE model (ART-Water)
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The Applied Regional Trade (ART)- Water

Model Features

• 21 Agricultural Sectors

• 5 Meat and dairy Sectors

• 4 Industrial Sectors

• 2 Public Sectors

• 13 Energy Sectors

Table 2 List of sectors in the static water CGE model (ART-Water)
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The Applied Regional Trade (ART)- Water

Industry
Table 3: Sectoral mapping the ART-Water industrial sectors and Eurostat database.

• Water data sources:
EUROSTAT and National Statistics

• Sectoral data assumption due to

data issues. 
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The Applied Regional Trade (ART)- Water

Industry

• Regional data assumption due to data issues

Table 4 Regional assumption reference countries

Default: 0.7 manufacture; 0.3 services; 0.9 electricity.

Overall approximated average of the data available
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The Applied Regional Trade (ART)- Water

Model simulation example Irrigation water pricing
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The Applied Regional Trade (ART)- Water

Model simulation example Irrigation water pricing

-6

-4

-2

0

2

4

6

8

10

12

14

Mediterranean USA Brazil

Trade balance maize (Bi.US$)

Irrigated baseline Irrigated shock Rainfed baseline Rainfed shock



ViWA – Virtual Water Values | GROW Final Conference Berlin| Oct. 21, 2020 

Virtual Water Values (ViWA)

Multiscale Monitoring of Global Water Resources and Options for their Efficient and Sustainable Use


