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[Courtney Kendall] Slide 1: Good afternoon, my name is Courtney Kendall from the National Renewable Energy Laboratory and I’d like to welcome you to today’s webinar. We’re excited to have you with us today.  

Before we get started, I have a few items that I would like to cover. 

First, I want to mention that this webinar will be recorded, and everyone today is on listen-only mode. You have two options for how you can hear today’s webinar. In the upper right corner of your screen, there is a box that says “Audio Mode” – this will allow you to choose whether or not you want to listen to the webinar through your computer’s speakers or a telephone. As a rule, if you can listen to music on your computer, you should be able to hear the Webinar. Select either “Use telephone” or “Use mic and speakers”.  If you select “Use telephone” the box will display the telephone number and specific audio PIN you should use to dial in. If you select “Use mic and speakers” you may want to click on “Audio Setup” to test your audio.

We will have a Q&A session at the end of the presentation. You can participate by submitting your questions electronically during the webinar.  Please do this by going to the questions pane in the box showing on your screen.  There you can type in any question that you have during the course of the webinar.  Our speaker will address as many questions as time allows after the presentation.   

I would like to welcome you all to our fifth webinar in the U.S. DOE SunShot Summer Webinar Series. Today’s presentation, “Policy Environments that Draw Manufacturers and Create Jobs,” will focus on strategies that support the development of a robust PV workforce. We’ll also discuss those market segments that are most labor intensive and highlight examples from states that are already in the process building out employment in the PV sector.
Slide 2: The U.S. Department of Energy (DOE) Solar Program, in coordination with the National Renewable Energy Laboratory (NREL) is hosting the Solar Technical Assistance summer webinar series for state and local policymakers and staff. 

There will be a total of 6 webinars held between July and September. The series aims to provide policymakers with the information necessary to support increased adoption of Solar PV and reduce the cost of solar energy systems. 

Slide 3: The DOE SunShot Initiative is a collaborative national initiative to make solar energy technologies cost-competitive with other forms of energy by reducing the cost of solar energy systems by approximately 75% between 2010 and 2020. For more information about the broader initiative visit the DOE SunShot website at www.energy.gov/sunshot.

The Solar Technical Assistance Team, or “STAT” as we commonly refer to it, is a team of solar technology and deployment experts who ensure that the best information on policies, regulations, financing, and other issues is getting into the hands of state government decision makers when they need it. State legislative or regulatory bodies and their staff can request technical assistance by emailing stat@nrel.gov - requests are reviewed on a rolling basis. 

Slide 4: And now I would like to introduce Eric Lantz. Eric is an analyst for the Markets and Policy Analysis group at the National Renewable Energy Laboratory. He has a Master’s degree in Environmental Studies with a concentration in Renewable Energy Policy from the University of Colorado. 

[Eric Lantz] Slide 5: Good afternoon, thank you all for being here. I would like to begin my portion of the presentation by acknowledging a few of my NREL colleagues who have spent a significant amount of time over the last few years examining the challenges associated with building the domestic PV manufacturing sector. There work has been very insightful as I assembled this presentation. And, if you’re not familiar with some of the work that Al Goodrich and Ted James are doing around PV manufacturing and production costs across different international contexts I’d highly recommend it. 

In addition our lawyers are now suggesting that we include the disclaimer shown here. In brief, this simply notes that the data and content that will be provided to you are for reference purposes only and should not be used to inform your respective investment strategies. We cannot be held responsible for any successful or unsuccessful business ventures that you might pursue, officially or unofficially. 
Slide 6: With the formalities behind us we’ll now shift gears and focus on the substantive content for today. The presentation this afternoon will have 5 key components. We’ll begin by providing a bit of background on the PV sector in the US and to a lesser extent globally. We’ll talk about how we estimate employment from PV, what levels of employment might be anticipated from the PV sector, and what this implies for economic development strategies. We’ll round things out with a discussion of explicit policy strategies that have been determined to be helpful either through the direct experience of other states or the findings of the research community and end with a brief summary and some final conclusions.  

Slide 7: Briefly, we expect that you’ll walk away from this webinar with some insights into the specific employment opportunities in the PV space, knowledge of policies that might be leveraged to help support the development of PV sector employment, an understanding of the basic drivers of business decision-making in terms of new facility siting, and some understanding of how future industry trends might influence the employment outlook.

Slide 8: First, some background on the PV sector.

Slide 9: The recent past has observed significant growth in PV sector deployments in the U.S. More than 1,800 MW were installed in 2011 representing a 109% increase in annual installed capacity over 2010. In addition in 2011 U.S. global market share increased from 5 to 7% suggesting that growth in the U.S. in 2011 was slightly faster than in the rest of the world as a whole. Overall between 2000 and 2010 installations have increased by more than a factor of 5. 
In addition, 2011 saw substantial reductions in solar panel prices. Prices for panels settled down about 50% at year-end 2011. While falling prices are good for deployment, this has put a squeeze on manufacturer margins around the world.
Slide 10:  At this point we want to take a moment to ensure that you’re all fully engaged by seeking some attendee input. The first poll question is “What two countries dominate PV manufacturing globally. Take a moment to think about that and we’ll show you the results and the answers momentarily. 

Slide 11: If you said China and Taiwan you are correct. Based on the polling results it appears we have a relatively educated audience. 

Indeed China and Taiwan dominate global PV production producing more than 14 GW of modules in 2010. Europe and Japan come in second and third with the combined North American output a distant fourth. Although U.S. market share is relatively small, it has been consistent as the industry has grown in the recent past.
Slide 12: Through 2010 U.S. production was estimated at approximately 1,100 MW, less than 1/10th of that of China and Japan. In terms of dollars total U.S. cell and module shipments were estimated to be worth about $6.4 billion in 2010. Notably the top three firms in the U.S. make up about 60% of domestic production.  Both FirstSolar and Suniva are firms headquartered in the U.S. while SolarWorld whose Oregon based facility is capable of producing 500 MW a year is headquartered in Germany.
Slide 13:  This map shows you the distribution of PV manufacturers around the country. Note that it contains data for five different elements of the manufacturing supply chain, including ingots/wafers, cells, modules, inverters, and raw materials as denoted by the different symbols. Connected symbols represent facilities where more than one activity occurs.
Overall you can see that PV related manufacturing materials are dispersed over large portions of the country, with the bulk of facilities located on the West Coast, the Southwest, the Midwest, the Northeast, and the Southeast. However, recalling that 60% of the market is held by three companies it should be noted manufacturing is in fact concentrated somewhat primarily in California, Oregon, Texas, and Ohio. 
Slide 14: With that background on the PV sector we’ll now move to a discussion of recent PV employment estimates and what they suggest in terms of general economic development strategy.

Slide 15: Before we get to the raw numbers though let’s talk briefly about the methodologies that are often used to estimate economic development impacts. Economic development is function of dollars flowing through the economy, maximizing the number of dollars that actually circulates in the economy will maximize the economic development and to some extent the employment impacts of a new source of investment. 
With respect to PV projects there are initial expenditures to purchase equipment, build the facility, and maintain the facility. Some of these dollars stay local to the project, some may flow to metropolitan areas or other parts of the state, while others may leave the area altogether. For those investments that stay within the general vicinity of the project there is both the value initial investment as well as the multiplier effect that results from increases in demand associated with original expenditure for example, purchasing concrete creates demand for quarries while hiring construction workers creates demand for childcare and other retail goods and services. 
Dollars that leave the area altogether are defined as leakage; they effectively have no economic development impact. As PV is a capital intensive industry much of the economic development and employment potential of the industry is tied up in the production of PV panels, racks, and inverters.
Slide 16: In terms of employment capital investments such as PV generate employment in manufacturing, construction and installation, and operations and maintenance. Typical employment studies will bin the development and construction as well as the O&M activities as direct effects or impacts and manufacturing as an indirect or supply chain effect; 
Some studies consider a portion of the manufacturing impact to be a direct effect depending on precisely how the analysis is designed.
Slide 17: Ok, so here is your second opportunity to display your knowledge. How many full-time people do you think it requires to install 1 MW of solar PV?
Slide 18:  Well this is actually a bit of trick question. The answer is it depends on the market segment you’re looking at. If you said, 10-20 or 20-30 you are correct. 
Large commercial or utility scale projects require the least labor per MW installed with somewhere between 10-20 jobs resulting from each MW of installed capacity. On the other hand residential or medium commercial installations are more labor intensive requiring 20-30 jobs per MW. 
The former are less labor intensive due to significant economies of scale that can be achieved with utility scale or large commercial facilities. In contrast, residential installations that are perhaps on the order of 5 kW each require significantly higher transaction costs and involve proportionally greater labor. It simply takes more people to coordinate non-standardized residential installations than it does large utility scale ground-mounted projects.
In addition the data on this table shows that installation is only one small piece of the employment potential of the industry. For large commercial facilities, NREL’s Jobs and Economic Development Impacts model shows that installation is only about one-third of the entire employment picture with another one-third accruing in the supply chain and the final one third showing up as induced effects or increased demand in the consumer economy as a result of increased employment and labor income.
As is shown, operations and maintenance jobs are significantly less. PV installations have few and in some case zero moving parts and typically require only periodic cleaning of the panels and occasional inverter replacements. Likewise large commercial facilities have even less operations and maintenance requirements again as a function of the significant economies of scale that can be accessed from these types of installations. 
Slide 19: You may have noticed some variability in the results shown on the previous slides and I eluded to the fact that market segment, for example utility scale versus residential scale installations, can have significant impacts on the labor intensity of a project. Other factors that drive variability include differences in analytical methods for example input/output models, CGE models, industry survey’s, or sampling of representative firms; changes in the installed costs over time—lower investments are generally indicative of efficiency in the industry which can be good for the industry as a whole, but not necessarily for employment; whether one is interested in the impacts of the industry or to specific states or localities: and whether equipment is being procured from a local manufacturer or a firm that is further removed.
Slide 20: Having reviewed the numbers a few critical caveats are in order. These caveats apply to the estimates shown here but could also apply to others that you may come across in the future. 
First, many estimates and specifically those completed with NREL’s JEDI model are gross impacts, meaning they don’t account for potential displacement in other segments of the power sector, changes in electricity rates, or effects that might result from the incentive schemes in place to support PV deployment. In addition the PV industry is generally expected to become more efficient and productive over time and this means that labor intensity will also likely decline over time. 
Finally, it’s important to keep estimates of PV employment in perspective. Estimates of clean energy deployment even assuming relatively aggressive deployment suggest that equipment demand, in other words, manufacturing demand across wind, solar PV, and other technologies will be on the order of $20 billion year suggesting rough comparability with the farm implement or household appliance industries. In effect PV employment can be a critical piece of any given states economic development portfolio but it should be couched in with a broader portfolio and perhaps not the predominate or exclusive focus.
Slide 21: Having looked at the official estimates it’s useful to break these estimates down to understand where employment can accrue. 

Slide 22:  With that we have our final polling exercise. Here we’re wondering what you all, the audience, believe to be the most labor intense segment of the PV industry. Choices include residential installations, module manufacturing and assembly, utility scale system construction, or balance of plant equipment production. I suppose in fact we’ve given some hints on this already but let’s see what you think.
Slide 23: So it appears that you were all paying attention earlier in the presentation when we discussed utility scale facility construction as being less labor intensive than the residential scale installations. However, you can actually see from the data shown here that in fact it is module manufacturing where the largest share of employment is. Coming in second however, is the residential installation market segment.
Slide 24: When we examine the actual percentages we can see that nearly 80% of employment is in the combined residential installation and module manufacturing sectors. The latter constitutes about 45% of total industry employment, with 35% of industry employment occurring in residential installations. Not to be overlooked segments including inverter manufacturing, balance of plant materials and fabrication, utility scale construction also constitute sizable fractions of employment in the industry. 
Of course the relative share of each specific market segment will likely evolve over time. If for example utility scale installations increase significantly they will likely take on a larger share of the industry’s employment.  In addition, labor intensity will likely fall but at different rates, both for residential installations and for module manufacturing.  
Slide 25:  So now the final section of this afternoon’s webinar. Policies that might be useful in building up PV related employment in states. 

Slide 26: Today the industry is facing two competing trends. A period of steady growth and relative policy certainty has brought about substantial reductions in cost. Cost reductions support demand increases. However, falling prices also means manufacturers are being squeezed by lower margins and an increasingly competitive environment, and industry shakeout and future evolution will affect how employment in the industry changes over time. 
With that in mind installers are basically skilled construction workers suggesting that installers can likely be procured locally. In addition, much of the traditional commercial construction sector is affected by specialized traveling crews but due to the higher transaction costs and limited economies of scale it is less likely that these crews will affect the distributed generation market. They may play a lesser role in the utility scale and large commercial markets.
Slide 27: At this point is also important to draw a distinction between policies that affect deployment and those that support the development of a manufacturing base. To some extent it is a bit of an academic exercise to parse them apart fully. Moreover, both can support the development of employment in the PV industry. However, the former which include RPS, particularly those with set-asides for solar PV, PV feed-in-tariffs, net-metering and others generally encourage deployment of PV technology. As such, they can be effective for developing a local installer base. 
In contrast, policies that support the development of a manufacturing base are somewhat more broad-based. It is these types of policies that we will discuss for the balance of this presentation.
Slide 28: Historically states have relied heavily on increasingly lucrative financial support packages to assist in recruiting new foreign investment in the form of manufacturing facilities. These trends have been studied relatively extensively in the automotive sector. Policies applied have included property tax rebates, income tax credits, grants, loans sales tax exemptions, and other similar efforts. Local infrastructure improvements might also be offered.
In fact many of the states with a strong clean energy manufacturing sector have utilized these policy tools. 
When one examines the actual research literature in this space, however, the picture is clouded a bit. Econometric analysis of these policies has often found little or no correlation between these types of policies and long-term economic growth.
That being said, these types of policies are here to stay. What is perhaps most critical is that one look beyond these policies and seek out other additional means of differentiation.
Slide 29: So what does that mean? Well let’s begin by thinking about how businesses, particularly those looking to site a manufacturing facility, make decisions. Fundamentally businesses are concerned about meeting strategic needs and boosting their bottom line. Specifically clean energy firms are looking to drive down costs, gain better access to new or high potential markets, access clustering efficiencies or clusters with other business and institutions where mutually beneficial spillovers of knowledge and expertise are occurring, access regional infrastructure, and tap into favorable workforce conditions. 
Many of these variables are somewhat challenging for states to influence in the short-term but can be significantly influenced over the long-term with policies that serve these variables.
Slide 30: As one narrows down their choices a new set of variables also starts to emerge on the priority list: local rather than regional infrastructure becomes more important, local business and government relations become important, local incentives are considered, analysis of other competitors or suppliers occurs, quality of life is considered, community investment is evaluated and community support is taken into account.
These types of variables can often be influenced more readily by state officials but can still be difficult to implement, particularly in a constrained budget environment.
Slide 31: Of course, the way any individual firm prioritizes these criteria will vary by one’s position in the supply chain. For example, OEMs who are somewhat sensitive to transportation costs may look to do their final module assembly relatively proximate to final demand. On the other hand lower tier suppliers who can easily ship around the globe and may serve multiple industries are more likely to prioritize operating costs and existing workforce capabilities.
Oregon is a classic example of a state that had a number of factors going for it and hence it has been relatively successful in developing a PV manufacturing base. It had a workforce already steeped in silicon production and refining capabilities as well as a supportive policy environment for deployment and a high quality of life.
Slide 32: So what are we left with? In brief states are likely to be best served by considering the array of variables that drive business decisions and looking to develop a set of policies that serves multiple criteria rather than just one or two. It really takes a comprehensive approach. 
In addition one should look to leverage existing strengths, invest in durable assets (e.g., like human capital), and strive to minimize regulations that simply create barriers to entry. 
Both Iowa, in terms of wind, and Oregon for solar PV are examples of states that were able to find a reasonable viable mix to attract an array of clean energy manufacturers.
Slide 33: Ultimately the details of a robust policy portfolio will likely be context specific however, chances are it will include some form of state and local infrastructure development with local funds being dedicated to site specific improvements and state funds going towards regional infrastructure with the purpose of reducing the likelihood that infrastructure will be a fatal flaw. It will also likely consider education and workforce training split between long-term workforce investments in education and more short-term investments in job-specific training. It might also entail direct high-level outreach and marketing from Governors or other state officials as was utilized in Iowa and Colorado.
Slide 34: Community development and quality of life programs, implementation of policies that help to stabilize the regulatory and governing environment so that it is more predictable over time, the provision of some level of fiscal and financial incentives, and advancement of state renewable energy markets are also potentially key components.
Slide 35: In conclusion, a strategy that focuses on building up the base of PV installers, particularly for residential systems, as well as module manufacturing is likely to allow a given state to capture a substantial portion of the PV employment potential. Of course if a particular state has key strengths in one of the other market segments such as balance of plant materials or inverters targeting the companies that play in these spaces might also prove fruitful. 
To support the development of an installer base it is perhaps most critical to have robust demand for systems; short-term skills training might also be beneficial. In addition, if employment is the primary objective focusing on the DG/residential installation market is likely to be more productive.
Policies targeted towards the development of a PV manufacturing base are likely to be best satisfied with a diverse policy portfolio that builds on core economic development principals including education and infrastructure as well as financial incentives and job-specific training so that states are well positioned for future opportunities but also able to weather the ups and downs of an emerging industry. 
Economic development officials and policymakers should look to match other states in terms of elements such as financial packages but really seek to leverage existing strengths to provide the differentiation that’s needed to be attractive to individual firms.
Slide 36: And that concludes our fifth presentation in the SunShot webinar series. I would like to thank you all for your time and participation. I encourage you to attend our last webinar in the SunShot webinar series. The last webinar “Regulatory Strategies for Driving the Distributed Solar Market” will be held on September 5th from 1:00 Mountain Time or 3:00 eastern. 

All of the presentations in the SunShot webinar series will be recorded and posted on the DOE SunShot website: www.energy.gov/sunshot    

For more information or to request technical assistance on technology, programs and policy options through the solar technical assistance team, please email us at stat@nrel.gov 

Again, I want to thank you for your participation today. We welcome you to ask questions by typing them in using the webcast software box on your screen.  
[Courtney Kendall] Slide 37: Thank you, Eric! We would like to thank Eric Lantz for his time today, and we will be posting the presentation slides, audio, and questions and answers within the next few weeks on the Meetings and Workshops page of the SunShot website at www.energy.gov/sunshot. We have a short survey at the end of this webinar. If you could please fill it out, we would appreciate it. 

This concludes today’s webinar.  Thank you for attending and goodbye!

