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Mr. Chairman, thank you for this opportunity to discuss workforce issues related to our nation’s growing energy needs. I am Ray Stults, Associate Laboratory Director for Energy Sciences at the National Renewable Energy Laboratory (NREL) in Golden, Colo.  NREL is the U.S. Department of Energy’s primary National Laboratory for research and development of renewable energy and energy efficiency technologies.   

The challenges we face today in the energy sector are unprecedented in our nation’s history. While we clearly must produce tremendous amounts of new energy to serve our citizens and keep our economy growing, we at the same must strive to reduce our dependence on imported oil and take new measures to protect our environment.

As we look to the future, the demand for new energy technologies, and especially clean energy technologies, is expected to grow exponentially.  A study conducted this year by the Intergovernmental Panel on Climate Change estimated that from 2007 until 2030, the global need for new energy infrastructure will total some $20 trillion dollars.  New energy infrastructure needs in the U.S. were projected to be $5 trillion.  

Renewable Energy – a look to the future

The nation is increasingly looking for solutions from renewable energy technologies, and wind, biomass and solar energy industries are growing at rapid rates. Although the renewable energy sector is a long way from realizing its ultimate potential, these varied industries already are having significant impact.  Wind power, for instance, over the past five years has enjoyed an annual growth rate of 22 percent.  In 2006, U.S. wind power generating capacity rose by some 27 percent.  The wind power industry this year anticipates U.S. investment of $4 billion, with 2,454 megawatts of new generating capacity installed.  Wind power will be the second largest source of new generation in the nation – second only to natural gas – for the second year in a row.

While it is difficult to predict long-term growth of any particular technology in the marketplace, several studies are providing insight into the future.  Perhaps the most inclusive review of workforce demands from renewable energy development was conducted in 2004 by the Energy and Resources Group of the Goldman School of Public Policy, University of California, Berkeley.  Incorporating the work of some 13 existing studies, that examination found that even least-case scenarios of renewable energy development will create a major new employment sector in the future.  
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The University of California study analyzed the employment needs of renewable energy industries if they were to achieve a 20 percent market penetration by 2020 – a goal of various policy initiatives at the state level.  With biomass contributing 85 percent, wind 14 percent and solar 1 percent of total renewable energy production, the study indicated that 52,530 jobs would be created in construction and manufacturing, and 188,317 jobs created for facility operations and maintenance.  

The study also found job creation to be generally greater for renewable energy expansion, as compared to fossil fuels development, per unit of energy delivered. (A study by NREL’s Energy Analysis Office likewise found economic benefits from encouraging renewable energy development. In a comparison of renewable energy development verses fossil energy development, it was found that for every equivalent of one megawatt produced, fossil energy development generates 25.4 job years per additional megawatt capacity; renewable energy 41.7 job years.)
Another valuable assessment of renewable energy growth is DOE’s 20 Percent Wind Scenario, which looks at wind power’s potential to meet 20 percent of the nation’s electricity needs. The 20 Percent Wind Scenario found direct employment would be created for nearly 150,000 people, in manufacturing, construction and operation of wind power systems – jobs that largely would extend over a period of 20 years or more.  (The total U.S. electric power sector currently employs about 395,000 people.)  The indirect and induced economic activity that would result from that level of investment in wind power would create an additional 300,000 jobs. The overall economic activity that would be created from wind development, if it were to reach 20 percent of total generation, was estimated to approach, and could potentially exceed, $1 trillion.

In addition to the workforce needs of manufacturing and operations, the equally crucial need for new related infrastructure must also be considered.  No definitive research has been completed in this area.  However, a look into one aspect of biofuels development begins to reveal the complexities and workforce demands ahead.  The Department of Energy’s “20 in 10” goal of displacing 20 percent of the nation’s gasoline use by 2017 would require that 30 billion gallons of E85 be sold annually.  That would require an estimated 28,500 service stations to be equipped to dispense ethanol. The cost of labor for installing new tanks averages $20,894 per station; the labor cost for retrofitting existing tanks averages $7,771.  Overall estimates of labor costs associated with providing enough ethanol pumps at the nation’s gas stations range from $220 million to $600 million, according to NREL’s Center for Transportation Technologies and Systems.

Skilled Labor Requirements
As the renewable energy sector grows to meet more of the nation’s energy requirements, there will be new demands for skilled labor.   While few detailed studies exist of future skilled labor requirements, several assessments have been initiated.  One demonstrated 
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area of concern is the gap between existing workforce skill sets and those needed for emerging energy industries.  The wind power industry, for example, will require substantial growth of both skilled labor and technical labor, and create new demands for engineering and scientific professionals.

Research by the Renewable Energy Policy Project (REPP) analyzed the likely distribution of benefits throughout the U.S. manufacturing sector that will result from wind power development.  Because manufacturing of wind turbine components is a labor-intensive process, some significant manufacturing has gone to foreign facilities. At the same time, U.S. firms are attempting to increase productivity at domestic production facilities – to outweigh the advantageous labor costs of foreign competitors.  One wind blade manufacturer with significant international manufacturing experience estimates that the labor hours per blade would need to be reduced by a third for a U.S. factory to remain competitive. To ensure that manufacturing jobs remain in this country, development of advanced manufacturing technologies is essential.

To address the projected shortage of skilled workers for the biomass fuels industry, a number of educational programs have been initiated at the state and local level.   For example, Indian Hills Community College constructed the Iowa Bioprocess Training Center in 2002, and began offering a two-year bioprocess technician program, working with two local ethanol producers.  Another school, Minnesota West Community and Technical College, worked with local ethanol producers and the Minnesota Coalition for Ethanol to create a two-year Renewable Energy Technology program. A third of program’s initial students moved on to a related four-year program, two-thirds were immediately hired in the ethanol industry.

On the national level, DOE has created a program to improve and expand solar installer training and certification in cooperation with the North American Board of Certified Energy Practitioners (NABCEP).  Similarly, NREL is working through the U.S. Department of Labor’s Workforce Innovation in Regional Economic Development, or WIRED Initiative, to ensure that skills of the emerging renewable energy industries will be addressed.  The WIRED Initiative supports innovative approaches to education and workforce development that serve the needs of employee and employers alike. 

We recommend a detailed analysis be conducted of skilled labor requirements for the renewable energy industry, now and into the future.  A comprehensive, multi-industry assessment of the need for new craft and skilled workers is essential to inform national policy in this critical area. 
Engineers and Scientists for the Future

The steady decline of engineering program enrollment comprises a major concern for the 
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renewable energy industry.  A report published by the National Science and Technology Counsel in 2000 found that the percentage of 22-year-olds earning degrees in science and engineering will continue to fall over the next four decades. Currently, U.S. graduate power engineering programs produce about 500 engineers per year.  During the 1980s, this number approached 2,000 annually.
This issue poses risks to U.S. competitiveness.  The number of wind engineering programs at European schools is significantly greater than that offered in the U.S. Although our nation has historically been a world leader in providing broad access to higher education, and in attracting foreign students, other countries are closing the gap, by providing comparable educational access to their own population and attracting large numbers of foreign students.
The nascent biofuels industry in the U.S. already is encountering a shortage of qualified engineers and scientists with the appropriate education and training to make the contributions that are needed in the field.  And, a looming shortfall of potential biofuels researchers in the undergraduate system today will only be compounded as industry ramps up its hiring demands in the future.  At our own National Laboratory, we have experienced a severe shortage of qualified candidates for technical and scientific positions within the National Bioenergy Center, and competition for qualified candidates is only expected to intensify in the years to come.  Just as Petroleum Engineering served this nation for decades as an important discipline, so too must a new “Biofuels Science and Engineering” discipline become an attractive and fulfilling educational and career path for our emerging workforce.

NREL is currently working with the research and consulting firm Independent Project Analysis, Inc. (IPA), to help DOE better understand the challenges associated with commercialization of new biofuels technologies.  IPA focuses on the quantitative analysis of capital projects worldwide, including energy projects, and conducts extensive research on the factors that influence project success. Through this work, we are finding that shortages of technically qualified workers are currently having significant impacts on the costs and schedules of capital projects, such as power plants, chemical plants and refinery upgrades. In one striking example, data suggests the cost of engineering labor on the U.S. Gulf Coast more than doubled between January 2004 and June 2007, due to a shortage of qualified design engineers.  Such labor issues are likely to be compounded as the biofuels industry expands.  

We recommend a detailed national study be initiated to identify potential shortages of crucial engineering and scientific professionals.  Study results would provide policy makers with the information they will need to ensure an adequate workforce is available to meet the nation’s future energy needs.

