The Economics of Global Earth Observation 

Current savings
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· The annual economic return to the U.S. economy of NOAA’s El Nino forecast system is between 13 and 26%.  (The Office of Management and Budget specifies a minimum rate of return of 5.8 percent for federal projects.)

· Agricultural sector benefits from weather services are about 15 to 1 -- farmers get about $15 of value out of every dollar spent forecasting the weather.

· The vast increase in warning lead-times not only decreases deaths and injuries, but substantial monetary savings as well.  Improvements in all facets of observing and forecasting have on average made our five-day forecast of a hurricane’s track as accurate as our three-day forecast was 15 years ago.  

· A new financial industry - seasonal weather derivatives - has seen exchanges double from $2 billion a year in 1998-2000 to $4 billion in 2001.  It is now at $7 billion and as accuracy in forecasts increase, this industry will continue to grow.

· The El Nino forecast system is an international effort to observe and forecast an international event.  The benefits from improved forecasting of El Nino affect large parts of the U.S. economy.  For instance:

There was a $1.1 billion decrease in storm losses in California in the 1997-1998 El Nino as compared to the 1982-1983 El Nino.  Although portions of the difference are due to different storm intensities and durations during each El Nino, a significant portion of the savings came from heightened preparedness.

Benefits to U.S. agriculture by altering planting decisions have been estimated at $265-300 million annually, throughout El Nino, normal and La Nina years.  Benefits to Mexican agriculture range from $10 to $25 million per year.

Optimizing inventory storage costs could approach $200 million a year.

By changing hatchery releases and harvest rates, even a small scale sector like the Northwest Coho salmon fishery has a benefit estimated between $250,000 and $1 million.



Potential savings

· The annual cost of electricity could decrease by at least $1 billion if the accuracy of weather forecasts was improved by just one degree Fahrenheit.

· In the U.S., about 1/3 of our Nation’s GDP is climate and weather sensitive.  About $3 trillion is at risk in agriculture, finance, insurance and real estate; retail and wholesale trade and manufacturing.

· Better ocean observations can reduce the overall cost of oil pollution incidents by improved deployment of oil-spill clean-up equipment.  Reliable oil-spill trajectory models depend on sea current and weather observations.  Just in the Gulf of Maine, a one percent reduction in oil spill volume saves $750K a year.  

· In the commercial aviation community, weather is responsible for approximately 2/3 of air carrier delays at a cost of $4 billion annually -- $1.7 billion of which is avoidable with better observations and forecasts.

· Improved data from more complete observations on volcanic ash plumes will provide more accurate and timely warnings of the presence of these hazards to aviation.  Airlines will be able to avoid the serious damage these plumes can cause to aircraft engines, and avoid any chance for serious accidents.

· If we can narrow our window of uncertainty through more relevant data

            and through the integration of multiple data sources, we will enable

      more informed economic decisions on many fronts -- emergency response   

      management, for example.  It is cheaper to evacuate five square miles than 

      25 square miles.

· With more observations, and more accurate forecasts, ships at sea will be able to make the changes in their routes to take advantage of favorable weather and avoid hazardous weather sooner, thus saving time and money.

· In pure economic terms, studies show that national institutions providing weather, climate, and water services to their citizens contribute an estimated $20-$40 billion dollars each year to their national economies.  

· Knowing the water depths to a higher level of accuracy will allow ships to carry more cargo, producing more profit, and allowing the supply pipeline to continue flowing safely.  We receive 95% of our goods by ship, and any information that keeps this supply going is vital.  When a marine accident occurs, better forecasts lead to quicker rescues and salvage of the ships.  

· Twenty-five percent of the Earth's biological productivity and an estimated 80-90% of the global commercial fish catch is concentrated in the coastal zones - where our populations are rising. 

·  In the U.S., 71 % of our recent disasters were coastal storms.  As the global population doubles in the next 10 years, people and economies will be at increasing risk.


· Using very modest assumptions about costs, benefits, time horizons, discount rates, etc., the net present value of a program to modernize NOAA’s weather service, similar to the effort undertaken in the 1980s and 90s, would provide about a 10 % annual rate of return on the investment.  
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