
    Risk indicator   Description   Source   Link 
Physical risk - 
Quantity 
(scarcity) 

1 Annual average monthly net water 
depletion (WaterGap) 

  The parameter relates actual available water to total water consumption and is calculated as 
(actual available water – total water consumption)/actual available water * 100. The parameter 
ranges between 0 (high water depletion) and 100 (low water depletion). If water consumption 
is higher than actual available water the parameter was set to zero. Spatial level: River basin, 
Unit: %, Climate input: WFD (WATCH Forcing Data, Weedon et al. (2011)) 

  Alcamo, J. M., P. Döll, et al. (2003). 
"Development and testing of the WaterGAP 
2 global model of water use and 
availability." Hydrological Sciences 48(3): 
317-337; Flörke, M., E. Kynast, et al. (2013). 
"Domestic and industrial water uses of the 
past 60 years as a mirror of socio-economic 
development: A global simulation study." 
Global Environmental Change-Human and 
Policy Dimensions 23(1): 144-156. 

    

                  

  2 Number of months per year net 
water depletion exceeds <60% 
(WaterGap) 

  The parameter relates actual available water to total water consumption and is calculated as 
(actual available water – total water consumption)/actual available water * 100. The parameter 
ranges between 0 (high water depletion) and 100 (low water depletion). If water consumption 
is higher than actual available water the parameter was set to zero. Spatial level: River basin, 
Unit: %, Climate input: WFD (WATCH Forcing Data, Weedon et al. (2011)) 

  Alcamo, J. M., P. Döll, et al. (2003). 
"Development and testing of the WaterGAP 
2 global model of water use and 
availability." Hydrological Sciences 48(3): 
317-337; Flörke, M., E. Kynast, et al. (2013). 
"Domestic and industrial water uses of the 
past 60 years as a mirror of socio-economic 
development: A global simulation study." 
Global Environmental Change-Human and 
Policy Dimensions 23(1): 144-156. 

    

  3 Net water depletion in the month in 
which net water depletion is the 
highest in this river basin (Water 
Gap) 

  The parameter relates actual available water to total water consumption and is calculated as 
(actual available water – total water consumption)/actual available water * 100. The parameter 
ranges between 0 (high water depletion) and 100 (low water depletion). If water consumption 
is higher than actual available water the parameter was set to zero. Spatial level: River basin, 
Unit: %, Climate input: WFD (WATCH Forcing Data, Weedon et al. (2011)) 

  Alcamo, J. M., P. Döll, et al. (2003). 
"Development and testing of the WaterGAP 
2 global model of water use and 
availability." Hydrological Sciences 48(3): 
317-337; Flörke, M., E. Kynast, et al. (2013). 
"Domestic and industrial water uses of the 
past 60 years as a mirror of socio-economic 
development: A global simulation study." 
Global Environmental Change-Human and 
Policy Dimensions 23(1): 144-156. 

    

  3a Aridity    The data sets provides further information about the potential availability of water in regions 
with low water demand and is used here to improve the risk indications for dessert and other 
arid areas. Aridity is usually expressed as a generalized function of precipitation, temperature 
and potential evapo-transpiration (PET). An Aridity Index (UNEP, 1997) can be used to quantify 
precipitation availability over atmospheric water demand. 

  Trabucco, A., and Zomer, R.J. 2009. Global 
Aridity Index (Global-Aridity) and Global 
Potential Evapo-Transpiration (Global-PET) 
Geospatial Database. CGIAR Consortium for 
Spatial Information. Published online, 
available from the CGIAR-CSI GeoPortal at: 
http://www.csi.cgiar.org. 

  http://www.cgiar-
csi.org/data/global-
aridity-and-pet-
database 



    Risk indicator   Description   Source   Link 
 Physical risk - 
Quantity 
(scarcity) 
 

4 Groundwater overabstraction   The groundwater footprint reveals if groundwater is being overused or used sutainabily in a 
region. The footprint compares how much groundwater flows into aquifers, how much 
groundwater humans use and how much shoud be lef for the ecosystem.  

  Gleeson, T., Wada, Y., Bierkens, M.F.P. and 
van Beek, L.P.H. (2012) Sustainable water 
balance of global aquifers revealed by 
groundwater footprint. Nature, 488: 197–
200.. 
http://dx.doi.org/10.1038/nature11295  

  www.grounwaterfoot
print.org 

  5 Forecasted impact of climate change   This source/map integrates both climate change (according to different scenarios) and the 
ability of countries to respond to such changes (resilience model). This idea fits well into the risk 
and mitigation philosophy of the Water Risk Filter. 
The nearest of the two time horizons (2050-2100) was selected, 2050. 
Of the two scenarios of change in temperature (1.5 °C and 5.5 °C), the worst scenario of change 
(5.5 ° C) has been selected as being more indicative of risk.  
The average annual temperature was selected rather than specific season temperatures as the 
assessment should be valid year-round.  
As for the responsiveness of the countries (today or improved), the “improved” option has been 
used, because it can be expected that countries will act by 2050.  

  Yohe, G., E. Malone, A. Brenkert, M. 
Schlesinger, H. Meij, X. Xing, and D. Lee. 
2006. “A Synthetic Assessment of the Global 
Distribution of Vulnerability to Climate 
Change from the IPCC Perspective that 
Reflects Exposure and Adaptive Capacity.” 
Palisades, New York: NASA Socioeconomic 
Data and Applications Center. 

  http://sedac.ciesin.co
lumbia.edu/mva/ccv/  

  6 Estimated occurrence of droughts 
(2012-2015) 

  Impact of drought in the last three years (February 2012- September 2015) based on the SPEI 
drought indicator ( Standardized Precipitation and Evaporation Index) .  

  
Vicente-Serrano S.M., Santiago Beguería, 
Juan I. López-Moreno, (2010) A Multi-scalar 
drought index sensitive to global warming: 
The Standardized Precipitation 
Evapotranspiration Index – SPEI. Journal of 
Climate 23: 1696-1718 

  http://sac.csic.es/spei
/map/maps.html 

  6a Estimated occurrence of droughts 
(2013-2015) 

  Impact of drought in the last two years (September 2013- September 2015)   
Vicente-Serrano S.M., Santiago Beguería, 
Juan I. López-Moreno, (2010) A Multi-scalar 
drought index sensitive to global warming: 
The Standardized Precipitation 
Evapotranspiration Index – SPEI. Journal of 
Climate 23: 1696-1718 

  http://sac.csic.es/spei
/map/maps.html 

  6b Estimated occurrence of droughts 
(2014-2015) 

  Impact of drough in the last 12 months (September 2014- September 2015)   
Vicente-Serrano S.M., Santiago Beguería, 
Juan I. López-Moreno, (2010) A Multi-scalar 
drought index sensitive to global warming: 
The Standardized Precipitation 
Evapotranspiration Index – SPEI. Journal of 
Climate 23: 1696-1718 

  http://sac.csic.es/spei
/map/maps.html 

7 Estimated occurrence of floods   The indicator assesses the recurrence of large floods in a country in the period 1985-2015.   The Flood Observatory Tool; University of 
Colorado 

  http://floodobservato
ry.colorado.edu/Archi
ves/index.html 

http://www.nature.com/nature/journal/v488/n7410/full/nature11295.html
http://dx.doi.org/10.1038/nature11295
http://www.grounwaterfootprint.org/
http://www.grounwaterfootprint.org/
http://sedac.ciesin.columbia.edu/mva/ccv/
http://sedac.ciesin.columbia.edu/mva/ccv/
http://floodobservatory.colorado.edu/Archives/index.html
http://floodobservatory.colorado.edu/Archives/index.html
http://floodobservatory.colorado.edu/Archives/index.html


    Risk indicator   Description   Source   Link 
Physical risk - 
Quality 
(pollution) 

8 General situation of water pollution 
around the facility 

  Broad suite of pollutants with well-documented direct or indirect negative effects on water 
resources and biodiversity.  
Drivers include soil salinisation (weighting 11%), nitrogen (N; 13%) and phosphorus (P, 13%) 
loading, mercury deposition (9%), pesticide loading (13%), sediment loading (12%), organic 
loading (as Biological Oxygen Demand, BOD; 17%), potential acidification (7%), and thermal 
alteration (7%).  
Modes of threat are specific to individual pollutants, ranging from impacts mediated by 
eutrophication symptoms such as algal blooms and oxygen depletion (e.g., P and organic 
loading) to direct toxic effects (e.g., pesticides, mercury). Many of these pollutants have 
detrimental effects on both human water security (HWS) and freshwater biodiversity (BD) 
through multiple pathways.  
The weightings used are the average of HWS and BD specific weightings, as both are relevant 
here. 0.5x0.5 degree resolution 

  Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  8a Nigrogen loading   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

8b Phosphorus loading   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  8c Pestizide loading   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  8d Soil salination   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  8e Organic loading   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  8f Sediment loading   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

http://www.nature.com/nature/journal/v467/n7315/full/nature09440.html#/supplementary-information
http://www.nature.com/nature/journal/v467/n7315/full/nature09440.html#/supplementary-information
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    Risk indicator   Description   Source   Link 
 Physical risk - 
Quality 
(pollution) 
 

8g Mercury loading   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  8h Potential Acidification   Indicator informing the overall pollution indicator 8. (see 8)   Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2010 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  8i Thermal alteration   Indicator informing the overall pollution indicator 8. (see 8)         

Physical risk - 
Ecosystem 
threat 

9 Threat to freshwater biodiversity 
threat around the facility 

  Using a global geospatial 30’ latitude/longitude grid, a broad suite of individual stressors has 
been used to produce the Incident Threat to Biodiversity index. Multiple stressors were 
combined using relative weights to derive the cumulative threat index. Stressors were 
expressed as 23 geospatial drivers organized under four themes: catchment disturbance, 
pollution, water resource development and biotic factors. 

  Global threats to human water security 
and river biodiversity; C. J. Vörösmarty et al 
2011 

  http://www.nature.c
om/nature/journal/v4
67/n7315/full/nature
09440.html#/supplem
entary-information 

  9a WWF priority basin   No indicator for risk. 
Based on list of WWF Priority River Basins.  

  WWF    http://wwf.panda.org
/about_our_earth/ec
oregions/maps/ 

  10 Vulnerability of water ecosystems in 
the country 

  Reflects the extent to which the natural environment of a country is prone to damage and 
degradation. It is based on 50 indicators for estimating the vulnerability of the environment of a 
country to future shocks, combined by simple averaging. 

  Environmental Vulnerability Index; South 
Pacific Applied Geoscience Commission 
(SOPAC), United Nations Environment 
Programme (UNEP)  

  http://www.vulnerabi
lityindex.net/EVI_Cou
ntry_Profiles.htm 

  11 Access to safe drinking water (% of 
population) 

  Percent of people with access to safe drinking water on a country level. 
2012 

   World Health Organization (WHO) and 
United Nations Children's Fund (UNICEF) 

  http://www.wssinfo.o
rg/ 

  12 Access to improved sanitation (% of 
population) 

  Percent of people with access to improved sanitation on a country level. 
2012 

   World Health Organization (WHO) and 
United Nations Children's Fund (UNICEF) 

  http://www.wssinfo.o
rg/ 

Physical risk - 
Dependence 
on 
Hydropower 

13 Dependency on hydropower   Electricity production from hydroelectric sources as percentage of total on country level. 
Heavy reliance on hydropower can pose a operating risk if water avaliability is low or strongly 
fluctuating. 
2004 

  World Development Indicators; The World 
Bank  

  http://data.worldban
k.org/data-
catalog/world-
development-
indicators 

Regulatory risk 14 Water strategy of local, national and 
upstream governments, including 
drought and flood management 
plans where appropriate 

  Tries to answer the question: 'Is there a (good) plan from the government to manage water in a 
sustainable way?' If government is not very active, water availabilty and quality might be at risk 
for businesses. 
Qualitative research on country level. See country datasets under Maps.  
Currently no global research or database is available on this topic. Quality of available 
information varies greatly across countries and regions.  
WWF & Tecnoma used consistent criteria to turn qualitative research into quantitative riks 
indicators.  
WWF is looking to research these water aspects further. 

  WWF & Tecnoma (TYPSA Group)   See country profiles  

http://www.nature.com/nature/journal/v467/n7315/full/nature09440.html#/supplementary-information
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    Risk indicator   Description   Source   Link 
 Regulatory 
risk 
 

15 Sophistication and clarity of water 
related legal framework 

  Qualitative research on country level. See country datasets under Maps.  
Currently no global research or database is available on this topic. Quality of available 
regulatory information varies greatly across countries and regions.  
WWF & Tecnoma used consistent criteria to turn qualitative research into quantitative risk 
indicators.  
WWF is looking to research the regulatory aspects of water further. 

  WWF & Tecnoma (TYPSA Group)   See country profiles  

  16 Enforcement of water related legal 
framework 

  The regulatory (legal) framework may be good on paper, but in some cases the enforcement of 
it might be lacking, leading to situations where water availability and quality might be at risk for 
businesses. 
Qualitative research on country level. See country datasets under Maps.  
Currently no global research or database is available on this topic. Quality of available 
regulatory information varies greatly across countries and regions.  
WWF & Tecnoma used consistent criteria to turn qualitative research into quantitative risk 
indicators.  
WWF is looking to research the regulatory aspects of water further. 

  WWF & Tecnoma (TYPSA Group)   See country profiles  

17 Official forum or platform in which 
stakeholders come together to 
discuss water-related issues of the 
basin 

  Qualitative research on country level. See country datasets under Maps.  
Currently no global research or database is available on this topic. Quality of available 
information varies greatly across countries and regions.  
WWF & Tecnoma used consistent criteria to turn qualitative research into quantitative risk 
indicators.  
WWF is looking to create an overview of the existing river basin platforms. 

  WWF & Tecnoma (TYPSA Group)   See country profiles  



    Risk indicator   Description   Source   Link 
Reputational 
risk 

18 Cultural and/or religious importance 
of local water sources 

  Water is also a social and cultural good. Reputational risk is linked to the importance of 
freshwater for the (indigenous) people in their daily life, religion and culture. 
Qualitative research on country level. See country datasets under Maps.  
Currently no global research or database is available on this topic. Quality of available 
information varies greatly across countries and regions.  
WWF & Tecnoma used consistent criteria to turn qualitative research into quantitative risk 
indicators.  

  WWF & Tecnoma (TYPSA Group)   See country profiles  

  19 Exposure of this country to 
local/national media coverage 
reporting on criticizing on possible 
water issues 

  Indicates how aware local residents typically are of water issues in this specific river basin. The 
status of the river basin (scarcity, pollution) is taken into account, as well as the importance of 
water relative to other aspects in life of the local people (like food and shelter security).  
Qualitative research on country level. See country datasets under Maps.  
Currently no global research or database is available on this topic. Quality of available 
information varies greatly across countries and regions.  
WWF & Tecnoma used consistent criteria to turn qualitative research into quantitative risk 
indicators.  

  WWF & Tecnoma (TYPSA Group)   See country profiles  

  20 Exposure of this country to global 
media coverage reporting on 
criticizing on possible water issues 

  Indicates how aware people outside the basin typically are of water issues in this specific river 
basin. Familiarity to and media coverage of the region and regional water related disasters are 
taken into account.  
Qualitative research on country level. See country datasets under Maps.  
Currently no global research or database is available on this topic. Quality of available 
information varies greatly across countries and regions.  
WWF & Tecnoma used consistent criteria to turn qualitative research into quantitative risk 
indicators.  

  WWF & Tecnoma (TYPSA Group)   See country profiles  



    Risk indicator   Description   Source   Link 
Physical risk - 
Quantity 
(scarcity) 

1 Importance of having sufficient 
amounts of clean freshwater available 
for the production/ operational site's 
operations  

      Facility specific questionnaire   

  2 Problems the company has/had 
withdrawing/obtaining the required 
amount of water for its operations 

      Facility specific questionnaire   

  2a If yes, please explain:       Facility specific questionnaire   
  3 Total annual amount of freshwater 

withdrawn either directly from a water 
source or through the municipal 
supply (m³/year)  

  This indicator focuses on water withdrawal rather than water consumption as the need for water 
that is abstracted and returned to the river (a common example is the use of water for cooling) 
still represents a potential water supply risk for the company 

  Facility specific questionnaire   

    Percentage of the total amount of 
freshwater that your company 
withdraws for its production/ 
operational site per water source: 

            

  3a Surface (e.g. River/ Lake)       Facility specific questionnaire   
  3b Ground-water       Facility specific questionnaire   
  3c Municipal Supply       Facility specific questionnaire   
  3d Rainwater       Facility specific questionnaire   
  3e Non-freshwater (e.g. saltwater)       Facility specific questionnaire   
  3f Unknown Source       Facility specific questionnaire   
  4 Percentage of the total amount of 

withdrawn water that is recycled or 
reused (used more than once). 
Maximum answer for this indicator is 
100% 

  Recycled water' refers to withdrawn water that is treated on site and then reused. 
'Reused water' refers to water reused without prior onsite treatment (e.g. using cooling water in 
several cooling cycles).  
For example, if 10% of the withdrawn water is reused, it does not matter how many times that 
water is reused, the answer should be 10% 

  Facility specific questionnaire   

  4a Total amount of waste water 
discharged? (m³/year)  

      Facility specific questionnaire   

    Percentage of the total amount of 
waste water that your company 
discharges into the different receiving 
bodies: 

            

  4b Ocean       Facility specific questionnaire   
  4c Surface (e.g. River/ Lake)       Facility specific questionnaire   
  4d Subsurface/ Well       Facility specific questionnaire     
  4e Off-Site Water Treatment       Facility specific questionnaire     
  4f Other or unknown       Facility specific questionnaire     



    Risk indicator   Description   Source   Link 
Physical risk - 
Quality 
(pollution) 

5 Typical level of water pollution caused 
by this industry 

  Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Each of these indicators is divided into emissions 
occurring in direct operations and the supply chain (indicator 11) for 30 of the 34 defined 
industry-sectors. Assumptions were made for the remaining four industries (aquaculture, 
biomass power, hydropower, and renewable power) using publicly available data. The highest 
risk score for the underlying three pollution indicators (5a, 5b, 5c) determines the overall score 
for this indicator.  

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  5a Average ecotoxicity   Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Eco-toxicity refers to the potential for biological, 
chemical or physical (toxic) stressors to affect ecosystems. 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  5b Average eutrophication   Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Eutrophication refers to the ecosystem response to the 
addition of artificial or natural substances, such as nitrates and phosphates, through fertilizers or 
sewage, to an aquatic system 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  5c Average acidification   Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Acidification refers to the ongoing decrease in the pH 
and increase in acidity of freshwater sources, caused by the uptake of anthropogenic carbon 
dioxide (CO2) from the atmosphere 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  6 Requirement of treatment/ 
purification of the water the company 
withdraws before use in operations 

      Facility specific questionnaire     

  7 Percentage of the withdrawn 
freshwater that is discharged with 
some level of pollution 

      Facility specific questionnaire     

  8 Quality measurements of the water 
the company withdraws and 
discharges by the company itself or an 
external company 

      Facility specific questionnaire     

  8a If no, please explain:       Facility specific questionnaire     
Physical risk - 
Supply Chain 

9 Average water intensity of suppliers to 
this industry 

  Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model. Two sets of 
supply chain risk scores are combined using a weighted average to arrive at an overall score for 
this indicator. The first risk score set is determined using the ratio of direct operations versus 
supply chain water withdrawals per industry. If an industry has a high percentage of water 
withdrawals in its supply chain, then it receives a higher risk score. The second risk score set is 
based on a comparison of supply chain water withdrawals across each of the industries. 
Industries that withdraw more water in their supply chains as compared to other industries, and 
hence represent a higher percentage of total supply chain water withdrawals in the economy, 
receive a higher risk score. This indicator focuses on water withdrawal rather than water 
consumption as the need for water that is abstracted and returned to the river (a common 
example is the use of water for cooling) still represents a potential water supply risk for the 
company. Assumptions were made for four industries of the 34 industries (aquaculture, biomass 
power, hydropower, and renewable power) using publicly available data. 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 
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    Risk indicator   Description   Source   Link 
 Physical risk - 
Supply Chain 
 

9a Country of origin of the main 
supplier(s) to the company 

      Facility specific questionnaire     

  9b Average direct operations % of total 
value chain water withdrawals of this 
industry 

  Typical ratio of water withdrawals in direct operations of this industry compared to total of 
direct plus supply chain operations, based on the Sustainability Consortium’s Open IO life cycle 
assessment (LCA) model. 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  9c Average supply chain % of total value 
chain water withdrawals of this 
industry 

  Typical ratio of water withdrawals in supply chain operations of this industry compared to total 
of direct plus supply chain operations, based on the Sustainability Consortium’s Open IO life cycle 
assessment (LCA) model. 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  10 Estimated total annual amount of 
freshwater withdrawn by suppliers to 
this specific company or facility 
(m³/year)  

  Combination of annual water withdrawals from direct operations, as provided in indicator 3, and 
the typical share of supply chain operations water wihdrawals versus direct operations 
withdrawals for the specific industry, as provided by the LCA model. For example, if for the direct 
operations (indicator 3) 10.000m3 is withdrawn, and that would on average by 4% of the total 
for this industry, an estimated 250.000m3 is withdrawn by its supply chain. 

  Facility specific questionaire, The 
Sustainability Consortium 

  http://www.sustain
abilityconsortium.o
rg/open-io/ 

  11 Average level of water pollution 
caused by suppliers to this industry 

  Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Each of these indicators is divided into emissions 
occurring in direct operations (indicator 5) and the supply chain for 30 of the 34 defined industry-
sectors. Assumptions were made for the remaining four industries (aquaculture, biomass power, 
hydropower, and renewable power) using publicly available data. The highest risk score for the 
underlying three pollution indicators (11a, 11b, 11c) determines the overall score for this 
indicator.  

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  11a Average ecotoxicity   Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Eco-toxicity refers to the potential for biological, 
chemical or physical (toxic) stressors to affect ecosystems. 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  11b Average eutrophication   Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Eutrophication refers to the ecosystem response to the 
addition of artificial or natural substances, such as nitrates and phosphates, through fertilizers or 
sewage, to an aquatic system 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  

11c Average acidification   Based on the Sustainability Consortium’s Open IO life cycle assessment (LCA) model, which 
attributes emissions for three water pollution indicators: aquatic eco-toxicity, aquatic 
eutrophication, and aquatic acidification. Acidification refers to the ongoing decrease in the pH 
and increase in acidity of freshwater sources, caused by the uptake of anthropogenic carbon 
dioxide (CO2) from the atmosphere 

  The Sustainability Consortium   http://www.sustain
abilityconsortium.o
rg/open-io/ 

  12 Flexibility of the company to change its 
main supplier(s) 

      Facility specific questionnaire     

Regulatory 
risk 

13 Compliance of the company to legal 
waste water quality standards 

      Facility specific questionnaire     

  13a If company does not meet discharge 
quality requirements, please explain 
which elements do not comply (e.g. 
COD/ BOD/ TSS/ Chemicals/ 
Temperature/ Metals/ etc.). 

      Facility specific questionnaire     
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    Risk indicator   Description   Source   Link 

Regulatory 
risk 
 

14 Has the company paid any penalties or 
fines for significant breaches of 
discharge regulations within the last 5 
years? 

      Facility specific questionnaire     

  14a If yes, please describe the incident(s):       Facility specific questionnaire     
  15 Is the company exposed to planned or 

potential significant regulatory 
changes? 

      Facility specific questionnaire     

  15a Other (please specify):       Facility specific questionnaire     
  15b Is there a strong enforcement of water 

related regulations in the area your 
company operates in? 

  

  

  Facility specific questionnaire     

Reputational 
risk 

16 Exposure of this specific facility to 
local/national media coverage 
criticizing for a possible water issue 

  Indicates how sensitive local residents typically would be in case of water mismanagement of 
this company. Local brand recognition and reputation should be taken into account. For 
example, local reputational risk will be higher when a company withdraws much water where 
population has limited access, pollutes significantly or when they treat water for their own 
products while local communities are still reliant on untreated water. There were even 
incidences were well-known companies were targeted about issues that were not related to 
those companies.  

  Facility specific questionnaire     

  17 Exposure of this specific facility to 
global media coverage criticizing for a 
possible water issue 

  Indicates how sensitive people outside the river basin typically would be in case of water 
mismanagement of this company. Global brand recognition and reputation should be taken into 
account, as well as past campaigns against pollution by specific industries.  

  Facility specific questionnaire     

  18 Does the company know who the 
other key stakeholders (e.g. 
communities, other industries, 
agriculture etc.) are who are 
dependent on the water supply and 
quality within the water basin the 
company operates in? 

      Facility specific questionnaire     

  19 Importance of the company as a water 
consumer in comparison to other 
stakeholders within the river basin 
(within 50km). 

      Facility specific questionnaire     

Reputational 
risk 

20 Engagement with other local basin 
stakeholders like municipalities, 
governments, companies, farmers and 
NGOs to solve water-related conflicts 
and to manage local water resources 

      Facility specific questionnaire     

  20a If yes, please specify       Facility specific questionnaire     
  20b Does an official forum or platform 

exist in which stakeholders come 
together to discuss water-related 
issues of the basin? 

      Facility specific questionnaire     

  20c If yes, please state the name       Facility specific questionnaire     
  21 Involvement in any water-related 

disputes with other stakeholders in 
the basin within the last 5 years 

      Facility specific questionnaire     

  22 Water policy, strategy and/or 
management plan of the company 

      Facility specific questionnaire     



    Risk indicator   Description   Source   Link 
Reputational 
risk 
 

23 Highest level of responsibility within 
the company for the policy, strategy 
and/or plan 

      Facility specific questionnaire     

  24 Discussions of monitoring of (waste) 
water quantities and quality within top 
management 

      Facility specific questionnaire     

  25 Contingency planning to be prepared 
to respond to water risks, such as 
supply disruptions, price increases and 
more stringent regulations 

      Facility specific questionnaire     

  25a If yes, please specify       Facility specific questionnaire     
  26 Water-related actions taken at the 

operational/ production site in regard 
of improving its own operations 

      Facility specific questionnaire     

  26a Other (please specify):       Facility specific questionnaire     
  27 Significant investments planned within 

the next 3 years which are related to 
water issues (e.g. water treatment 
plant, water recovery, water 
efficiency) 

      Facility specific questionnaire     

  27a If yes, please specify       Facility specific questionnaire     
Benchmarking 
& Comments 

28 If you have any final comments, please 
add them here: 

  
For anonymous benchmarking purposes 

  Facility specific questionnaire      

  28a Unit   For anonymous benchmarking purposes   Facility specific questionnaire     
  29 The annual (production) volume of 

output of this faciliy 
  

  
  Facility specific questionnaire      

  30 If you have any final comments, please 
add them here: 

  Final comments (for internal use only)   Facility specific questionnaire     

Hydropower 
specific 
indicators 

30 Annual throughput volume of water 
(m3/year) of the facility 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      

  31 Estimation of the size/volume of the 
facility's reservoir 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      

  32 Impact of the facility's operations on 
downstream water quality in terms of 
physical, chemical and biological 
parameters, and/or reduction in 
sediment transport that affects river 
geomorphology 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      

  33 Annual amount of solid waste (e.g. 
leaves, branches) that is filtered out of 
the water body of by the facility's 
operations (kg/year)? 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      

  34 Impact on the hydropower station's 
operations by the amount of solid 
waste (e.g. leaves, branches) carried in 
the water body 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      



    Risk indicator   Description   Source   Link 
Hydropower 
specific 
indicators 
 

35 Dependence of the functioning of the 
hydropower station on the decisions 
of the irrigation authority/commission 
to abstract water for irrigation, in case 
the hydropower station is linked to a 
dam 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      

  36 Impact of the company's hydropower 
operations on for example: the 
disruption of aquatic ecosystems 
upstream (burden for fish migration, 
higher water temperatures and impact 
on seasonal flows), downstream bank 
erosion due to lack of sediments 
flowing through the turbines and daily 
fluctuations of opening the turbine 
gates, and production of methane 
gasses in the reservoir. 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      

  37 Conduction of environmental flows 
studies and adaption of operations to 
simulate the original environmental 
flows (e.g. seasonal flows) in order to 
limit the impact of the hydropower 
station 

  Hydropower industry specific  risk indicator.   Facility specific questionnaire      



    Risk indicator   Description   Source   Link 
Physical risk - 
Quantity 
(scarcity) 

1 Green Water Footprint of the 
commodity 

  

The blue water footprint refers to the volume of surface and groundwater consumed 
(evaporated) as a result of the production of a good; the green water footprint refers to the 
rainwater consumed. Relativ to the level of minimum to maximum ranges of recorded footprint, 
the  green and blue water footprint provide a sense of the water intensity a crop 

  
Mekonnen, M.M. and Hoekstra, A.Y. (2010) 
The green, blue and grey water footprint of 
crops and derived crop products, Value of 
Water Research Report Series No.47, 
UNESCO-IHE, Delft, the Netherlands. 

  http://www.wate
rfootprint.org/?p
age=files/WaterS
tat-
ProductWaterFo
otprints 

  1a Green Water dependency of the 
commodity 

  Green Water dependency provides an estimation of rainfed and irigated agricultural systems. 
This indicator informs a rainfed / irrigated distinction through a dynamic weighting system of the 
Physical risk- Quanticy elements 

  Calculated form indicator 1 and 2     

  2 Blue Water Footprint of the 
commodity 

  

The blue water footprint refers to the volume of surface and groundwater consumed 
(evaporated) as a result of the production of a good; the green water footprint refers to the 
rainwater consumed. Relativ to the level of minimum to maximum ranges of recorded footprint, 
the  green and blue water footprint provide a sense of the water intensity a crop 

  
Mekonnen, M.M. and Hoekstra, A.Y. (2010) 
The green, blue and grey water footprint of 
crops and derived crop products, Value of 
Water Research Report Series No.47, 
UNESCO-IHE, Delft, the Netherlands. 

  http://www.wate
rfootprint.org/?p
age=files/WaterS
tat-
ProductWaterFo
otprints 

  2a Blue Water dependency of the 
commodity 

      Calculated form indicator 1 and 2     

  3 How sensitive is the commodity to 
water shortages 

  In, general crops grown for theri fresh leaves or fruits ar more sensitive to water shortages than 
those grown for their dry seeds or fruits. Four categories of crops based on the sensitivity of 
specific crops to drought are available for 27 agricultural commodities 

  FAO 1989; Brouwer et al.Irrigation Water 
Managemetn: Irrigation Scheduling, Training 
Manual no.4 

  http://www.fao.
org/docrep/T720
2E/t7202e05.htm
#2.1%20which%2
0crops%20are%2
0sensitive%20to
%20water%20sh
ortages 

  4 Problems having enough water 
available for growing the crop (rain fall 
and/or irrigation) 

      Commodity specific questionnaire     

  5 How extensively does the commodity 
require irrigation? 

      Commodity specific questionnaire     

  5a Amount of withdrawn water to irrigate 
the commodity (m3/a) 

      Commodity specific questionnaire     

  5b If known, what is the main source of 
irrigation water for the commodity?  

      Commodity specific questionnaire     

  6a Percentage of agricultural land around 
the farm/in the country 

  

Digital global map of irrigation areas: The digital global map of irrigation areas was developed by 
combining sub-national irrigation statistics and geo-spatial information on the location and 
extent of irrigation schemes 

  Stefan Siebert, Petra Döll, Sebastian Feick, 
Karen Frenken and Jippe Hoogeveen (2007), 
Global map of irrigated areas version 4.0.1, 
University of Frankfurt (Main), Germany / 
Food and Agriculture Organization of the 
United Nations, Rome, Italy" 

  http://www.uni-
frankfurt.de/fb/f
b11/ipg/ag/dl/da
tensaetze/1_irrig
ation_map/index.
html 

  6b Percentage of agricultural land 
equipped for irrigation around the 
farm/in the country 

          http://faostat.fao
.org/ 

6c Percentage of agricultural land 
equipped for irrigation which is actually 
used around the farm/in the country 

          http://faostat.fao
.org/ 

  6d Agricultural water withdrawal as % of 
total water withdrawal (%) 

          http://faostat.fao
.org/ 
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    Risk indicator   Description   Source   Link 
Physical risk - 
Quantity 
(scarcity) 
 

6e Total consumptive (blue and green) 
water footprint for the commodity 
around the farm/in the country 

  Sum of the  green and blue water footprint of the commodity in a country / grid cell.     
Mekonnen, M.M. and Hoekstra, A.Y. (2010) 
The green, blue and grey water footprint of 
crops and derived crop products, Value of 
Water Research Report Series No.47, 
UNESCO-IHE, Delft, the Netherlands. 

  http://www.wate
rfootprint.org/?p
age=files/WaterS
tat-
ProductWaterFo
otprints 

  7 Are soil moisture protection 
techniques ( e.g. covercrops, mulching 
etc.), rainwater storage or recycling 
practices utilized in production of the 
commodity?  

      Facility specific questionnaire     

Physical risk - 
Quality 
(pollution) 

8 Quality measurements of the water the 
agricultural operation withdraws, runs 
off or discharges are done by the 
farm/producer itself or an external 
company or organisation 

      Commodity specific questionnaire     

  9 To what extent are pesticides applied 
to the commodity?  

      Commodity specific questionnaire     

  9a At what rate (kg/ha) are Pesticides 
applied to the commodity 

      Commodity specific questionnaire     

  9b What type of pesticide is applied to the 
commodity 

      Commodity specific questionnaire     

  10 To what extent are Nitrogen-fertilizers 
applied to the commodity?  

      Commodity specific questionnaire     

  10a At what rate (kg/ha) are Nitrogen 
based fertilizers, including manure, 
applied to the commodity 

      FAO     

  11 To what extent are Phosphorus 
fertilizers are applied to the 
commodity?  

      Commodity specific questionnaire     

  11a At what rate (kg/ha) are Phosphorus 
based fertilizers, including manure, 
applied to the commodity 

      FAO     

12 Are the agrochemicals listed in the 
Stockholm and Rotterdam Conventions 
or banned by the Pesticide Action 
Network (PAN) Dirty Dozen used in 
commodity production? 

      Commodity specific questionnaire     

  13 To what extent are natural vegetation 
areas around springs and along natural 
watercourses (riparian buffers) 
maintained or reestablished in the 
area(s) of production of this 
commodity, which can be of important 
help to protect surface water quality? 

      Commodity specific questionnaire     
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    Risk indicator   Description   Source   Link 
Physical risk - 
Ecosystem 
threat 

14 To what extent are techniques to 
maintain soil quality and minimize soil 
erosion implemented in production of 
the commodity?  

  Techniques to maintain soil quality may include: conservation agriculture, commodity rotation, 
balanced fertilization; Techniques to control soil erosion may include: management of on-farm 
roads and sloping areas, and maintenance of permanent soil cover. 

  Commodity specific questionnaire     

  14a Describe the techniques used to 
maintain soil quality and minimze soil 
erosion 

      Commodity specific questionnaire     

Regulatory risk 15 Does wastewater from the commodity 
production comply with legal 
requirements? If legal requirements do 
not exist, does discharged wastewater 
comply with the following minimum 
parameters: Biological Oxygen Demand 
& Total suspended solids less than 50 
mg/L; pH between 6.0-9.0; grease and 
oils less than 30 mg/L, fecal coliforms 
absent  

      Commodity specific questionnaire     

  15a If the commodity producer does not 
meet discharge water quality 
requirements, please explain which 
elements do not comply (e.g. COD/ 
BOD/ TSS/ Chemicals/ Temperature/ 
Metals/ etc.). 

      Commodity specific questionnaire     

  16 Has the commodity producer paid any 
penalties or fines for significant 
breaches of discharge regulations 
within the last 5 years? 

      Commodity specific questionnaire     

  16a If yes, please describe the incident(s):       Commodity specific questionnaire     

  

17 Is regulation for agricultural production 
in the basin/country expected to 
(further) restrict water use 
allowances/licenses or increase water 
quality requirements/standards (for 
this commodity)? 

      Commodity specific questionnaire     

  17a Other (please specify):       Commodity specific questionnaire     
17b Is there a strong enforcement of water 

related regulation in the area the 
commodity is produced? 

      Commodity specific questionnaire     

Reputational 
risk 

18 To what extent is production of the 
commodity in the 
country/basin/location in question 
associated with local/national media 
coverage regarding negative impacts to 
water availability or water quality? 

      Commodity specific questionnaire     



    Risk indicator   Description   Source   Link 

Reputational 
risk 
 

19 To what extent is production of the 
commodity in the 
country/basin/location in question 
associated with global media coverage 
regarding negative impacts to water 
availability or water quality? 

      Commodity specific questionnaire     

  20 Does the producer/farmer of the 
commodity know other key 
stakeholders (e.g. communities, 
industries, other agricultural sectors) 
that are dependent on water resources 
within the river basin of production? 

      Commodity specific questionnaire     

  20a If yes, describe or name       Commodity specific questionnaire     
  21 Is the producer/farmer of the 

commodity engaged with other local 
basin stakeholders like municipalities, 
governments, companies, farmers, and 
NGOs to solve water-related conflicts 
and to manage local water resources?  

      Commodity specific questionnaire     

  22 Has the producer/farmer of the 
commodity been involved in any water-
related disputes with other 
stakeholders in the basin within the 
last 5 years? 

  

  

  Commodity specific questionnaire     

  23 Does the producer/farmer of the 
commodity have a water strategy 
and/or management plan? 

      Commodity specific questionnaire     

  24 Does the producer/farmer of the 
commodity have a contingency plan to 
be prepared to respond to water risks, 
such as floods, droughts, price 
increases and more stringent 
regulations? 

      Commodity specific questionnaire     

  25 Does the producer/farmer of the 
commodity plan significant 
investments within the next 3 years 
which are related to water issues (e.g. 
water recovery, water efficiency, 
commodity BMPs)? 

      Commodity specific questionnaire     



    Risk indicator   Description   Source   Link 
Benchmarking 
& Comments 

26 What is the percentage of the 
commodity of the whole production 
volume 

  For anonymous benchmarking purposes   Commodity specific questionnaire     

  

27 What is the percentage of the value of 
the commodity of the total production 
value 

  For anonymous benchmarking purposes   Commodity specific questionnaire     

  
28 If you have any final comments, please 

add them here: 
  Final comments (for internal use only)   Commodity specific questionnaire     

  28a Unit   For anonymous benchmarking purposes   Commodity specific questionnaire     
  29 The annual (production) volume of 

output of the agricultual operation 
  For anonymous benchmarking purposes   Commodity specific questionnaire     

  30 Unit   For anonymous benchmarking purposes   Commodity specific questionnaire     
  30a The area used for agricultural 

operations (production) 
  For anonymous benchmarking purposes   Commodity specific questionnaire     



  Country profile indicator   Description   Source   Link 
1 Water Scarcity (Water Footprint 

Network)[%] 
  Blue water scarcity per country is defined as the ratio of blue water footprint (based on 

consumption rather than withdrawal) to blue water availability – where the latter is taken as 
natural runoff minus environmental flow.  
Blue water resources are surface water and ground water.  

  Water Footprint Network   www.waterfootprint.o
rg 

2 Water resources: total renewable per 
capita (actual) 

  Total renewable per capita (actual) (m
3
/inhab/yr)   FAO / Aquastat   http://www.fao.org/n

r/water/aquastat/data
/query/results.html 

3 Water availability (Total water 
withdrawal per capita) 

  Total water withdrawal per capita (m
3
/inhab/yr)   FAO / Aquastat   http://www.fao.org/n

r/water/aquastat/data
/query/results.html 

4 Water Footprint (internal + external)   Total internal and exteranl water footprint (Gm
3
/year)   Water Footprint Network   www.waterfootprint.o

rg 
5 Severe Water Stress Index [%]   Percent of country's territory under severe water stress.  This data is derived from the WaterGap 

2.1 gridded hydrological model developed by the Center for Environmental Systems Research, 
University of Kassel, Germany. The modellers derived, for each country, grid cell by grid cell 
estimates of whether the water consumption exceeds 40 percent of the water available in that 
particular grid cell. These were then converted to land area equivalents in order to calculate the 
percentage of the territory under severe water stress.  

  University of Kassel   http://www.nationma
ster.com/graph/env_
wat_sev_wat_str-
environment-water-
severe-stress 

6 Water Poverty Index (0-100)   This is an agregated index that measures countries’ position relatively to each other in the 
provision of water, considering five major components (Resources, Access, Capacity, Use and 
Environment). Each of the five component indices is multiplied by 20 and then added together to 
get the final index score for the WPI, which is in the range 0 to 100. 

  Centre for Ecology & Hydrology   http://www.ceh.ac.uk
/ 

7 Drought Incidence and Severity [%]   Percent of the country affected by a severe drought in the last three years   Global Drought Monitor; University College 
London 

  http://drought.mssl.uc
l.ac.uk/drought.html 

8 Incidence of Floods [no. of incidences]   Recurrence of large floods from 1985 to 2005.   The Flood Observatory Tool; University of 
Colorado 

  http://floodobservato
ry.colorado.edu/Archi
ves/index.html 

9 Climate Vulnerability [0: No data; 1:No 
vulnerability - 10: Extrem] 

  Based on the Vulnerability Index   Yohe, G., E. Malone, A. Brenkert, M. 
Schlesinger, H. Meij, X. Xing, and D. Lee. 2006. 
“A Synthetic Assessment of the Global 
Distribution of Vulnerability to Climate 
Change from the IPCC Perspective that 
Reflects Exposure and Adaptive Capacity.” 
Palisades, New York: NASA Socioeconomic 
Data and Applications Center. 

  http://sedac.ciesin.col
umbia.edu/mva/ccv/ 

10 Water Quality Index [0-100]   Subindex of the Environmental Performance Index (EPI). It uses three parameters measuring 
nutrient levels (Dissolved Oxygen, Total Nitrogen, and Total Phosphorus) and two parameters 
measuring water chemistry (pH and Conductivity). These parameters were selected because they 
cover issues of global relevance (eutrophication, nutrient pollution, acidification, and salinization) 
and because they are the most consistently reported. 

      http://epi.yale.edu/ 

11 Effects of water on ecosystems (Water 
Index) [0-100] 

  Subindex of the EPI. Water issues are, by nature, interdisciplinary and multi-faceted. No single 
index can provide comprehensive information about water availability, use, quality, and access. 
The 2010 EPI contains three indicators that measure water quality, water stress (a measurement of 
areas within the country where water resources are oversubscribed), and water scarcity (a national 
level measure of water use divided by available water). 

  Yale University   http://epi.yale.edu/ 
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  Country profile indicator   Description   Source   Link 
12 Endangered Species Protection [%]   Percent of CITES reporting requirements met.   CITES   http://www.nationma

ster.com/graph/env_e
nd_spe_pro-
environment-
endangered-species-
protection 

13 Wildness [%]   Percent of land area having very low anthropogenic impact.    Wildlife Conservation Society (WCS) and 
CIESIN 

  http://www.nationma
ster.com/graph/env_
wil-environment-
wildness 

14 Safe Drinking Water [%]   Percent of people with access to safe drinking water on a country level. 
2008 

   World Health Organization (WHO) and United 
Nations Children's Fund (UNICEF) 

  http://www.nationma
ster.com/graph/hea_d
ri_wat_ava-health-
drinking-water-
availability 

15 Improved sanitation [%]   Percent of people with access to improved sanitation on a country level. 
2008 

   World Health Organization (WHO) and United 
Nations Children's Fund (UNICEF) 

    

16 Environmental Governance (ESI sub 
index) [0: depleted resources - 100: 
good management] 

   12 indicators from ESI provides some support for the focus on governance (Ratio of gasoline price 
to world average, Corruption measure, Government effectiveness, Percentage of total land area 
under protected status, World Economic Forum Survey on environmental governance, Rule of law, 
Local Agenda 21 initiatives per million people, Civil and Political Liberties, Percentage of variables 
missing from the CGSDI “Rio to Joburg Dashboard”, IUCN member organizations per million 
population, Knowledge creation in environmental science, technology, and policy and Democracy 
measure 

  Yale University   http://www.yale.edu/
esi/ 

17 Corruption Index [0: highly corrup - 10 
highly clean] 

  Score relates to perceptions of the degree of corruption as seen by business people and country 
analysts and ranges between 10 (highly clean) and 0 (highly corrupt). Includes police corruption, 
business corruption, political corruption 

  Organization for Security and Co-operation in 
Europe statistics 

  http://www.nationma
ster.com/graph/gov_c
or-government-
corruption 

18 External Water Dependency ratio 
(<50% internal origin, >50% external 
origin) 

   Long-term average annual flow of rivers and recharge of aquifers generated from endogenous 
precipitation. Double counting of surface water and groundwater resources is avoided by 
deducting the overlap from the sum of the surface water and groundwater resources. 

  FAO / Aquastat   http://www.fao.org/n
r/water/aquastat/data
/query/results.html 

19 Electricity generation [Billions kWh]   Total Electricity Net Generation (billion kilowatt hours)   CIA World Factbooks   http://www.nationma
ster.com/graph/ene_e
le_pro-energy-
electricity-production 

20 Hydroelectricity Generation [%]   Hydroelectricity generation  (% of total generation)   World Development Indicators database   http://www.nationma
ster.com/graph/ene_e
le_pro_fro_hyd_sou_o
f_tot-electricity-
production-
hydroelectric-sources-
total 
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