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Overview
In recent years the wind has become one of the most viable source of renewable electric generation because, it is abundant, renewable, affordable, it has no fuel cost , it is  clean, and it does not emit SO2, NOX, carbon dioxide CO2  or any other Green House Gases so it does not contribute to global climate change.   Currently, electric generating plants accounts for about 34% of the CO2 emitted in the U.S.  As a result the, Wind energy as green source of electricity has gain popularity globally and in the US.  The central wind corridor of US from North Dakota /Montana to Texas has one the highest wind electric generation potential in the world with annual estimated generation potential of 10,470 million MWh/Yr. (Appendix1.)   Meanwhile, the total US electricity generation in 2007 was 4,156 million MWh which about only 39% of annual estimated generation potential of the central wind corridor.  President Obama and his administration are determined to expand green energy generation including wind in the US and it is expected that all green energy sources to create millions of jobs and large economic activities in the US. 
The massive wind energy expansion has its economic and financial benefits as well as its challenges.  The benefits includes creation of tax revenue for local governments, provision of  royalty for land owners, creation of  local jobs and economic development in wind rich areas mainly rural areas.  Furthermore, manufacturing the wind turbines in the US can create jobs in many states which are suffering from high unemployment rate.  On the other hand, wind energy expansion faces many challenges: first, high wind areas in the US located far from major load centers and there is a great need for transmission expansion to bring the wind electricity to US load centers.  Second, wind energy is intermittent and amount of wind energy generation can change unexpectedly in short period of time as a result the integration of massive wind power can create dispatch difficulty and higher ancillary services requirements.  Third, lack of uniform legislation such a Federal Renewable Portfolio Standard and lack of uniform Renewable Energy Credit products might creat uncertainty in future expansion and investment in wind.  Fourth, lack of  non-discriminatory access to transmission lines in many states.
Methods
In this paper we will study the economic and social benefits of wind power for electric generation and the challenges of massive wind expansion.  These challenges can create momentum for adoption of such technologies as Plug-in vehicles, and compressed air energy storage (CAES) system, itwill pump air into underground salt domes, or other storage technologies.  We will explore the technical process and learning curve model to study the percent of cost reduction for these technologies by increasing demand for these technologies.   An endogenous technical change model will be used to study the relative importance of  technology push and market  pull factor.  
Results
Our result will show that under appropriate legislations the benefits of wind energy are far above the costs and many of existing challenges can become opportunities for advancement of new technologies and can create more economic activities, low cost renewable energy particularly if the cost of CO2 is internalized in the price of electricity generation from fossil fuel fossil fuel. 

Conclusions

In conclusion the challenges of wind expansion can create opportunities for expansion of other technologies such as different storage and plug-in vehicle technologies. As a result the wind energy can become more valuable with less challenges.
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	Appendix 1-The Top Twenty States'  annual Wind Energy Potential 

	

	
	 
	   Million           MWh/Yr
	 
	 
	   Million         MWh/Yr

	1.  
	North Dakota
	1,210
	11.
	Colorado
	481

	2.  
	Texas
	1,190
	12.
	New Mexico
	435

	3.
	Kansas
	1,070
	13.
	Idaho
	73

	4.
	South Dakota
	1,030
	14.
	Michigan
	65

	5.
	Montana
	1,020
	15.
	New York
	62

	6.
	Nebraska
	868
	16.
	Illinois
	61

	7.
	Wyoming
	747
	17.
	California
	59

	8.
	Oklahoma
	725
	18.
	Wisconsin
	58

	9.
	Minnesota
	657
	19.
	Maine
	56

	10.
	Iowa
	551
	20.
	Missouri
	52

	 Grand Total
	 
	
	 
	
	10470

	Factored in environmental and land use exclusions for wind class of 3 and  higher

	

	Source: American Wind Energy Association, “The wind doesn't blow all the time.  How much can it really contribute to a utility's generating capacity? “



































