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Introduction 
In his 2011 State of the Union speech, President Obama proposed that the United States strive to 

achieve 80 percent of produced electricity from "clean" sources by 2050 and put a million electric cars 

on the road by 2015.  Given that only 10 percent of todŀȅΩǎ ŜƴŜǊƎȅ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǊŜƴŜǿŀōƭŜ ǊŜǎƻǳǊŎŜǎ 

and electric cars are just coming into mass use in 2011, this is a bold challenge.  Regardless of whether 

the government or the private sector takes the lead in helping to reach those goals, renewable energy 

technologies are expected to become an ever growing part of the mix of energy production and 

consumption in America.  

The renewable energy sector spans several industries, each related to harnessing naturally occurring 

events to create power, from such sources as water, sun, wind, biomass, and geothermal sources.  Each 

source though, has its own set of market opportunities and technological challenges.  Because each type 

of energy is most easily captured from a naturally occurring phenomenon, power generation is most 

likely to occur in different countries, states, or global regions where those assets are most prevalent.   

The regions with the most relevant natural assets often have a competitive advantage in leading in the 

generation of renewable energy and/or the production of technologies that create that power; 

however, results often depend upon how well leaders proactively take advantage of the assets and how 

well developed the technology is in providing power for mass consumption.  

The renewable energy supply chain ς those firms that participate in the production and sales of the 

manufacturing and production of generation technologies ς is large, lucrative, and growing.  These firms 

are competing with and facing challenges from a truly global marketplace ς against firms in Germany as 

regularly as firms in China and Taiwan.  From sluggish economies, to broad industry consolidation, to 

shifting public policies and incentives, the renewable energy industry has consistently been in a state of 

flux and adjustment, as it continues to grow and move. 

Those regions that have found success in the sector, have done so through intentional policy 

coordination, specialized incentives built on a foundation of natural geographic advantages, and on local 

firms that have emerged to provide high value-added products used in generating renewable energy as 

well as in the distribution of the power itself.  

This profile aims to provide global, national, and intra-national comparisons to put the market for 

renewable energy generation and production in context for Arizona policy-makers.   

  



 

2 | P a g e 
 

Renewable Energy in the Global Economy 
Renewable energy technology markets at the present time are global, fragmented, and based upon 

rapidly evolving technologies, making understanding market dynamics complicated, at best.  Firms 

throughout the United States, including those in Arizona, are actively competing with others throughout 

Europe, Asia, and North America, while also relying on firms in those regions for key manufactured 

inputs.  The markets to which these firms ship their end-products are driven by continuously changing 

incentive structures for residential, commercial, and industrial (or generator) users, making demand 

volatile, and unbounded by traditional market dynamics.   

As the price of fossil fuels continue to rise, the efficiencies of renewable technologies continue to 

improve, and their production costs continue to drop, a future for renewable energy without outside 

intervention draws ever closer to reality.  Those places that have developed the capacity to compete at 

this stage will be in the best position to take full advantage as market conditions improve. 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ άōŀǎƛŎǎέ ƻŦ ǘƘŜǎŜ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ǘƘŜƛǊ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ōŜŦƻre 

turning to a global evaluation of the markets for renewable energy technology capacity and the key 

sources of renewable energy productionΦ  ¢ƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘΣ ƎƛǾŜƴ !ǊƛȊƻƴŀΩǎ ŘƛǎǘƛƴŎǘ ŀŘǾŀƴǘŀƎŜ as 

a source for solar energy and the ǎǘŀǘŜΩǎ ŎƭŜŀǊ policy focus on solar technology, particular attention is 

given to this rapidly-growing contributor of energy generation and economic growth in each of the 

aforementioned areas. 

Industry Basics 

Each renewable energy industry has its own market structure and its own manufacturing sector.  This 

section provides some basics on some of the renewable energy sectors that have the greatest presence 

in Arizona.  

Solar 

¶ Photovoltaic solar technology (PV) converts radiant sunlight directly into electricity, which can 

be stored off-grid (batteries) or can be allowed to flow onto the grid. 

o PV can be installed and produced for the distributed level (individual consumer) or at 

the utility-scale level. 

o The PV industry is made up of the crystalline silicon market (81%) and the thin-film solar 

market (18% now, but expected to grow to 30% by 2013).1 

o Thin-film, despite being considered less efficient, has lower production costs and 

advantages on curved, glass, and plastic surfaces, as well as in lower-light environments. 

o The U.S. SƻǳǘƘǿŜǎǘ ǊŜǇǊŜǎŜƴǘǎ ŀ ǾŜǊƛǘŀōƭŜ άƘƻǘ ǎǇƻǘέ ŦƻǊ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ƻŦ ǎƻƭŀǊ 

photovoltaic energy (See Figure 1). 

Á Lƴ ŀ άǎǳƴ ƛƴŘŜȄέ ŘŜǾŜƭƻǇŜŘ by the National Renewable Energy Laboratory 

(NREL), Arizona came in second only to Nevada with an Index of 1.18 (Nevada 

came in at 1.19; New Mexico at 1.16). 

                                                           
1
 GTM Research, 2010 
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¶ Solar thermal technology can be used to directly heat buildings, water, or industrial processes 

(solar heating) or to indirectly generate electricity via engines or turbines through concentrated 

solar power (CSP). 

o Solar heating systems utilize lower levels of technology and can effectively operate with 

lower levels of heat.  They are relatively inexpensive to maintain, and their market is 

large, with global installed solar collectors producing more energy in 2009 than installed 

wind and solar PV systems combined.2 

Á These systems are especially useful in regions with high energy costs or a lack of 

infrastructure (i.e. China or rural areas). 

o /{t ǘŜŎƘƴƻƭƻƎȅ ǳǎŜǎ ƳƛǊǊƻǊǎ ƻǊ ƭŜƴǎŜǎ ǘƻ ŦƻŎǳǎ Řƻǿƴ ǘƘŜ ǎǳƴΩǎ ƭƛƎƘǘ ǘƻ ŀ ǎƛƴƎƭŜ ōŜŀƳΣ 

which can then be used to produce steam, and through turbines, generate electricity. 

Á CSP plants are typically located in regions with low cloud coverage, high solar 

density, and large areas of land available for development. 

Á One major obstacle to developing CSP is the requirement for large amounts of 

water for wet cooling, a challenge for locales where the technology would 

ordinarily thrive. 

Other Renewable Sources Particularly Relevant to Arizona 

¶ Biomass power is derived from residue produced through direct combustion, anaerobic 

digestion, rapid thermal processing, or gasification. 

o First generation technologies 

Á The United States has largely focused on first generation technologies (i.e. 

ethanol), incentivizing production at the state and federal levels. 

                                                           
2
 ABS Energy Research, Solar Thermal Power, 2010. 

Figure 1:  US and Arizona Solar Capacity 

  














































