
Data Visualization and 
Communications to Address 
Water, Energy and Food Risk 



Increasing demand for finite resources 

Resource Depletion Demand for Energy Water Scarcity 

Major Drivers 

 Population - to nearly 9 billion 
people by 2050 

 Economic growth  
 Rise of the middle class and 

dietary changes 
 Urbanization 

Population Density 



Several forces will continue to increase demand for 
energy, water and food 
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1 – “Why Worry About Water?  A Quick Global Overview”, The Guardian, 2010. 

http://www.guardian.co.uk/sustainable-business/freshwater-risk-water-demand-sustainability


Energy – water – food security  

Energy – Water Demand 

There is a projected 40% increase in 
energy demand by 2030 in the US 
energy sector. This increase equals an 
increase in freshwater needs of 165 % 

The agriculture sector will need to 
increase production by 70% to 100% to 
meet demand in the next 20 years 

Food – Water Demand 

How to reconcile the ambitious growth strategies of multinationals in 
consumer products, energy and power with increased water scarcity?  
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Source: NEXUS: The Water, Energy, & Food Security Resource Platform, http://www.water-energy-food.org/ 



Demand is projected to exceed  supply by almost 40%1 

Global Supply and Demand of Freshwater: 2005-2030 

1 – “Charting Our Water Future: Economic Frameworks to Inform Decision-Making”, World Economic Forum, 2009. 
2 – “Environmental Outlook to 2030”, OECD, 2008. 

47% of the world’s population will face water shortages of some  
kind by 2030.2 

Projected 
shortfall in 
supply of 

~40% 

http://www.mckinsey.com/client_service/sustainability/latest_thinking/charting_our_water_future
http://www.oecd.org/environment/indicators-modelling-outlooks/40200582.pdf


Visualize supply chains and emerging markets:  
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Source: Center for Environmental Systems Research, University of Kassel, www.usf.uni-kassel.de 



Physical  

 Temporary non-
availability of water 
disrupts supply chain 

 Water scarcity drives 
up input prices (~2%-
20%) 

 Temporary non-availability of 
water disrupts operations 

 Increased capital expenditure on 
water treatment, extraction or 
alternative technologies raises 
costs 

 Non-availability or 
scarcity of water required 
for using product or 
service limits growth 

Regulatory  

 Intensifying 
competition for 
scarce water 
constrains growth 

 Suspension or 
withdrawal of 
supplier's water 
license or discharge 
permits disrupts 
supply chain 

 Intensifying competition for 
scarce water constrains growth 

 Reallocation to more urgent 
needs during drought disrupts 
operations  

 Suspension or withdrawal of 
supplier’s water license or 
discharge permit disrupts 
operations   

 Non-issuance of water 
license or restrictions on 
use of particular products 
or services due to water 
intensity raises costs or 
checks growth 

Reputational 
 

 Competition with 
household water 
demand constrains 
suppliers' growth 

 Responsibility "by 
association" for 
suppliers' water 
pollution damages 
brand or reputation, 
hinders growth 

 Increased capital expenditure on 
wastewater treatment to meet or 
exceed standards 

 Competition with household 
demands, or pollution incidents, 
damages brand or reputation, 
hinders growth 

 Public outcry regarding 
water intensity of product 
damages brand, 
reputation, hinders 
growth 

Financial Impact 

 
 Lost revenue from 

disruption of water 
supply 

 Higher costs from: 
− Supply chain 

disruption 
− Changes in production 

processes 
− Capital expenditure to 

secure, save, recycle, 
or treat water 

− Regulatory 
compliance 

− Increasing price of 
consuming or 
discharging water 

 Delayed or suppressed 
growth, potentially 
impacting share price 

 Potential higher cost of 
capital for businesses 
that rely heavily on fresh 
water resources 

Supply Chain Operations Product Use 

1 – “Watching Water,” JP Morgan Chase Global Equity Research, April 2008.  

Water risk to business value at risk  

http://pdf.wri.org/jpmorgan_watching_water.pdf


BUSINESS VALUE AT RISK 
 



Hypothetical beverage company  



Mapping physical water scarcity  

Source: Gassert, F., M. Luck, M. Landis, P. Reig, and T. Shiao. 2013. “Aqueduct Global Maps 2.0.” Working Paper. Washington, DC: World Resources 
Institute. Available online at http://wri.org/publication/aqueduct-metadata-global. 

http://wri.org/publication/aqueduct-metadata-global


Mapping water price exposure 

Source: Water price data is based on country and regional data collected by Global Water Intelligence (GWI) and the Organization for Economic Cooperation and Development (OECD) and water  
usage estimates 

HIGHEST PRICE AND HIGHEST SPEND =  
PRICE EXPOSURE RATING 

This would target 70 facilities in Asia and 94  
facilities in North America = 164 facilities 

Presenter
Presentation Notes
Total price for the company to purchase the water they need
The size of the bubble is the price of water for the region.
The facilities in Asia with medium water risk are spending the most for water. 

------------------------------------------

No, as dollars spent yearly on water per facility.

So in Asia, medium risk exposure facilities, the average facility is spending ~$3 million per year on water.
Same in the low risk exposure facilities in Asia. In Africa, facilities are spending much less money, as 
evidenced by the dark green bubbles




Mapping financial value at risk (physical scarcity)  

Source: Financial value at risk calculations are based on assumptions around physical supply disruptions (quantity or quality) and are based on facility specific estimates of the likelihood of an event  
occurring and the severity if an event were to occur 
Gassert, F., M. Luck, M. Landis, P. Reig, and T. Shiao. 2013. “Aqueduct Global Maps 2.0.” Working Paper. Washington, DC: World Resources Institute. Available online  
at http://wri.org/publication/aqueduct-metadata-global. 

LENGTH OF DISRUPTION X SCARCITY X PRODUCTION REVENUE =  
VALUE AT RISK 

This would target  12 facilities in Asia, 19 facilities 
In Africa, and 15 facilities in Latin America = 46 facilities 

Presenter
Presentation Notes
Production volume plays into this calculation.  The calculation is:

Daily Production Volume x $ value/unit production x likelihood of event x event severity (length if an event were to happen)
----------------
The ranges are total value at risk for the groupings

http://wri.org/publication/aqueduct-metadata-global


Value at risk exceeds water price 

Source: Global Water Intelligence (GWI) and the Organization for Economic Cooperation and Development (OECD) 
Gassert, F., M. Luck, M. Landis, P. Reig, and T. Shiao. 2013. “Aqueduct Global Maps 2.0.” Working Paper. Washington, DC: World Resources Institute. Available online  
at http://wri.org/publication/aqueduct-metadata-global. 

WHERE TO INVEST IN MITIGATING WATER RISK? 
 

FVAR allows more targeted investing in mitigating risk (164 facilities  
vs. 46 facilities) 

Presenter
Presentation Notes


Label these as water price costs vs. price X scarcity level X  production volumes = value at risk from physical scarcity 


http://wri.org/publication/aqueduct-metadata-global


WATER AND FOOD RISKS 



Current US drought conditions 

Source: The U.S. Drought Monitor is produced in partnership between the National Drought Mitigation Center at the University of Nebraska-Lincoln, the United States Department of Agriculture,  
and the National Oceanic and Atmospheric Administration. Map courtesy of NDMC-UNL. 



US wheat production and physical scarcity  

Source: The U.S. Drought Monitor is produced in partnership between the National Drought Mitigation Center at the University of Nebraska-Lincoln, the United States Department of Agriculture,  
and the National Oceanic and Atmospheric Administration. Map courtesy of NDMC-UNL. 
USDA, http://www.nass.usda.gov/Data_and_Statistics/index.asp 

32% of wheat 
producing 

counties are in 
a drought 

http://www.nass.usda.gov/Data_and_Statistics/index.asp


WATER AND ENERGY RISKS   



Not all energy production is created equal  

Source: http://www.eeweek.org/water_and_energy_wise/connection 



Recent energy generation disruptions – physical risks 

Source: UCS Report, Power and Water at Risk 
For more information, visit www.ucsusa.org/power-water-risk. 



Water stress and energy generation  

Source:Gassert, F., M. Luck, M. Landis, P. Reig, and T. Shiao. 2013. “Aqueduct Global Maps 2.0.” Working Paper. Washington, DC:  World Resources Institute. Available online  
at http://wri.org/publication/aqueduct-metadata-global. 
Energy plant location data from eGrid2012 v1.0, USEPA, http://epa.gov/cleanenergy/energy-resources/egrid/index.html 

Low Stress Moderate Stress Medium-High Stress High Stress Extremely High Stress 

31% of major 
US electricity 
producers in 

water stressed 
regions 

http://wri.org/publication/aqueduct-metadata-global
http://epa.gov/cleanenergy/energy-resources/egrid/index.html
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Water is a Material Issue 
Private sector has an 
enormous stake in helping 
solve the water crisis. 
 

 
 
 

Presenter
Presentation Notes
Water is a material issue for business.  In the beer KPI’s--- agricultural supply chain comprise 50% of all KPI’s.

And, critical issues to our business are water scarcity in agriculture and production.  

Today MillerCoors faces pressure, as three of our eight major breweries and parts of our agricultural supply chain are located in or near water-scarce or stressed regions.  

� 
 











Shared Responsibility 
In order to create real change, 
we must collaborate. 

 
 
 

Presenter
Presentation Notes
TSC, etc……



Ensuring a Secure Future Through 
Water Stewardship 

• Water Efficiency 
• Watershed Assessments 
• Water Footprinting 
• Community Investments 

 
 
 



Make More Beer. 
Use Less Water. 

 
 
 

Presenter
Presentation Notes
Given our roots in the Rocky Mountains and near the shores of Lake Michigan and the fact that water flows through every step of the brewing process, we’re committed to using it as efficiently as possible.  One of our water usage goals is to make more beer while using less water.  



Watershed Risk Assessment  
Brewery Communities 

 
 
 

Presenter
Presentation Notes
The ten year risk level was evaluated from low to high with an expected trend indicator for over the period.  



Watershed Risk Assessment 
Agriculture- Water as a Crop 

 
 
 

Presenter
Presentation Notes
Sand County Foundation
MillerCoors is a primary sponsor of the Water As A Crop™  pilot project aimed at implementing conservation practices on private lands along the Trinity River, a vital water source for Dallas, Fort Worth and Houston. 

Soil erosion is a significant problem because of the velocity that water moves across the landscape.  This results in significant soil erosion, degradation of stream banks and reduction in water quality.  It also means that much of the water that falls on the land does not stay for long, reducing the productivity of the land and causing downstream flooding and erosion problems. This pilot is the first to make use of the soil profile to serve as a reservoir for water.  It has significant potential to improve agricultural productivity and environmental performance.

Additional $1.36MM, has increased EQIP funds from $2.8MM to $4.16MM, and added 21 accepted apps to the original 41, for total of 62 to date.  Possibly some additional funds to come.







World Resources Institute (2011). Aqueduct Water Risk Atlas. 
http://insights.wri.org/aqueduct/atlas, accessed November 14th, 
2011. Global water risk maps provided by The Coca-Cola Company.     

Sweetgrass, MT Dutton, MT 

Burley, ID 

Logan, MT 

Huntley, MT 

Ralston, WY 

Worland, WY 
Riverton, WY 

Longmont, CO 

Monte Vista, CO 

Watershed Risk Assessment 



Water Footprint  
 More than 90% in the 
agricultural supply chain. 

 
 
 



Silver Creek, ID and 
Barley Farmers  

 
 
 

Presenter
Presentation Notes
The Nature Conservancy
MillerCoors partnered with The Nature Conservancy (TNC) to promote water stewardship among landowners and help maintain the Silver Creek Preserve, a high desert region where we source some of our highest quality Coors barley.  The water in this watershed, is critical to producing the high quality barley needed to brew our beer.  The water is also the lifeblood of Silver Creek – a 9,500 acre preserve that is home to more than 150 bird species, an abundance of wildlife (elk, deer, mountain lions, bobcats, coyotes) and a globally unique aquatic ecosystem that features one of the highest densities of stream insects in North America, which supports world-class trout fishing.  




 
 

Ecological Modeling 
and Watershed 
Enhancement Plan 
 

 
 
 

Presenter
Presentation Notes
We took a phased approach to promoting water stewardship by working with TNC, landowners, farmers, educators and others.  In the first phase, we focused on gathering information and then initiating water-saving projects.  We:

  Eight public meetings to share information, gather input and identify potential collaboration.
  Purchase easements  
  Developed a ground water and surface water model to better understand how temperatures, flows, sediment and invasive species impact the water quality and overall health of the Silver Creek watershed. 
  Completed a watershed enhancement plan – 20 years out – that helps prioritize water conservation projects in the watershed.  Started implementing enhancement projects across the watershed, including:
  Planting of several thousand trees, shrubs and other native plants
  Miles of fencing along water bodies and increasing existing setbacks 
  Repairing riparian buffers to help lower water temperatures, reduce sediments, decrease flows – by planting 1000’s of trees and riparian plants along creeks
  Developing a Landscape Atlas , an online tool that can be used to learn more about water conservation practices, how to implement and where to find funding for such projects. 

During the summer of 2010, we helped farmers conserve water by retrofitting water pivots.  At the peak of watering season, water pivots disperse approximately 2.5 million gallons of water per rotation – which occurs about every two days.  In the installation of the first variable rate irrigation system in Silver Creek, we were able to save 419,000 gallons of water per rotation – a reduction in water usage of nearly 20%.  The idea of the “showcase” barley farm, which is a part of Phase2, grew out of this successful pilot.  




Partnership with The Nature Conservancy 
and our Barley Farmers 

Presenter
Presentation Notes
But, let’s take a look at this firsthand… Show video



Showcase Barley Farm  
 

 
 
 

Presenter
Presentation Notes
The successful variable rate irrigation project in 2010, gave birth to the idea of a “showcase” barley farm.  Working with TNC and the Stevenson’s, father and daughter were featured in the video, we created a barley farm where a suite of water conservation best practices is showcased.  

With a focus on water efficiency, our goals included reducing the amount of water used, a reduction in energy usage and increasing yield.  As a result of our efforts, we actually saved nearly 270m gallons of water and reduced energy usage an estimated 50%.  We also saw an increase in yield.

So, how did we achieve these savings?  It was a combination of technological and mechanical improvements.  This map is an aerial view of the north end of the showcase barley farm.  With the help of the legend, you can see what type of water efficiency implement was used on each field. 

 Sprinkler package – All pivots
  Subsidized by enrolling in Idaho Power’s Energy Savings Program
  Nozzles replaced with those that have more efficient spray and drop sprinklers closer to the ground (less evaporation)
Smart panel – 2 pivots including the large field
  Programmable panel for setting pivot speed and shut-off of all or portions of the pivot
  Now all pivots have been outfitted with smart panels
End gun shut off –) – 12 pivots 

In addition, to technological and mechanical improvements made to improve water efficiency, a number of other practices have been implemented that address water quality issues.  

The “showcase” barley farm serves as a demonstration site primarily for other farmers and landowners as means to encourage and inspire change in agricultural water management best practices.  



At MillerCoors, we have a great responsibility 

 
 
 

 
 
 

Expanding to 50% of 
Barley Growers 
 



Great Water Month 
Community Investment 
. 

 
 
 

Presenter
Presentation Notes
September is Great Water Month. Events at each location
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