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Abstract (Summary)

The odds that the world will face catastrophic climate change are increasing, and a massive drive to develop cheaper clean-energy sources is necessary. Instead of viewing the clean-energy race as a zero-sum game, governments must work together to promote cross-border innovation and protect intellectual property rights. Only by enlarging clean-energy markets can everyone benefit. [PUBLICATION ABSTRACT]

The world faces a daunting array of energy challenges. Oil remains indispensable to the global economy, but it is increasingly produced in places that present big commercial, environmental, and geopolitical risks; greenhouse gases continue to mutate in the atmosphere; and the odds that the world will face catastrophic climate change are increasing. These problems will only worsen as global demand for energy rises.

Environmental advocates and security hawks have been demanding for decades that governments solve these problems by mandating or incentivizing much greater use of the many alternative energy sources that already exist. The political reality, however, is that none of this will happen at the necessary scale and pace unless deploying clean energy becomes less financially risky and less expensive than it currently is. This is particularly true in the developing world,
A massive drive to develop cheaper clean-energy solutions is necessary. Indeed, many claim that it has already begun-just not in the United States. They warn that the United States is losing a generation-defining clean-energy race to China and the other big emerging economies,
They are right that the United States is dangerously neglecting clean-energy innovation. But an energy agenda built on fears of a clean-energy race could quickly backfire. Technology advances most rapidly when researchers, firms, and governments build on one another's successes. When clean-energy investment is seen as a zero sum game aimed primarily at boosting national competitiveness, however, states often erect barriers. They pursue trade and industrial policies that deter foreigners from participating in the clean-energy sectors of their economies, rather than adopting approaches that accelerate crossborder cooperation. This slows down the very innovation that they are trying to promote at home and simultaneously stifles innovation abroad.
To be sure, clean-energy innovation alone will not deliver the energy transformation the world needs. It can drive down the cost of clean energy and narrow the price gap between clean and dirty sources, but it is unlikely to make clean energy consistently cheaper than fossil fuels anytime soon. Government policies will still need to tip the balance, through regulations and incentives that promote the adoption of alternatives to fossil fuels.

CLEAN BUT COSTLY

Clean energy is almost always more expensive than energy from fossil fuels, and often by a big margin. A recent International Energy Agency (iea) study found that in the United States, electricity from new nuclear power plants is 15-30 percent more expensive than electricity from new coalfired plants, offshore wind power is more than double the price of coal, and solar power costs about five times as much. An even more pronounced pattern prevails in China, where nuclear energy costs 15-70 percent more than coal, onshore wind costs between two and four times as much as coal, and solar power is more than five times the price.

Clean energy for transportation fares just as badly in terms of cost. In most countries, ethanol and biodiesel are considerably more expensive than conventional fuels. Cars that run on electricity, meanwhile, suffer from high battery costs that can easily cancel out those cars' lower fuel bills. Compounding the problem, the cost of clean energy is often highly uncertain: the cost of nuclear power, for example, depends strongly on the availability of financing on reasonable terms.

Nor is cost the only problem that demands technological progress. Nuclear power, for example, remains vulnerable to nuclear proliferation and uncertainties over the safety of waste storage. The sun and wind produce electricity intermittently, and battery and grid technologies are not yet able to smooth over the gaps in their delivery of power. No one has even tried to build and operate a commercial coal plant that captures and stores its greenhouse gas emissions.

Yet the world is woefully underspending on clean-energy innovation. The IEA recently presented a scenario in which global oil consumption would be reduced by a quarter and global greenhouse gas emissions would be cut in half by midcentury To reach this goal, the iea estimated that the world would need to spend an average of $5o-$ioo billion each year to support the research, development, and demonstration of clean-energy technologies. Current public spending is a mere $10 billion annually. That number is set to plunge as global stimulus spending, much of which was directed to energy, slows and then stops. Private financing of clean energy is harder to measure but probably contributes only $10 billion more per year. The shortfall is staggering.

Some have found hope in reports that the major emerging economies-China, Brazil, and India-are making big investments in clean energy. Yet their innovation efforts, although important, are not as impressive as they may seem.

China has invested in a wide range of clean-energy technologies, pumping unprecedented amounts of money into renewable energy and in 2009 leading the world in financing wind technology. Several of its companies are making big investments in electric vehicles. Three Chinese power plants currently under construction will aim to demonstrate carbon capture and sequestration on a commercial scale. China can also build highly efficient conventional coal plants at costs far lower than in the West.

Yet China's innovation in the clean energy field is following the same pattern as in other sectors of its economy: the implementation of incremental changes in manufacturing processes that are usually developed abroad, rather than the achievement of fundamental homegrown advances. In the area of photovoltaic panels (which convert sunlight directly into electricity), for example, China has lowered the cost of finished modules and panels but has not made big advances in more technologically sophisticated areas, such as silicon wafer manufacturing. Such lower prices help already mature technologies spread more quickly but often fail to deliver transformative advances. The value of Chinese investments in research and development (R &D), meanwhile, is limited by an economic system that has trouble moving ideas from the laboratory to the marketplace.

Brazil has narrowly tailored its clean energy innovation to biofuels. Commercial investment in innovation has, predictably, flowed mainly into improvements of existing technology, which in Brazil means first-generation sugar-cane ethanol for cars. Yet on the most important international frontier for biofuels-so-called second generation cellulosic ethanol, which uses waste or crops grown on land that cannot be used to produce food-Brazil is relatively quiet. Its Center for Sugarcane Technology, a cooperative consisting of many of the country's sugar-cane producers, has built a small pilot facility; Embrapa, the government organization that supports agricultural research, is scheduled to complete a similar center this year; and the newly founded Brazilian Bioethanol Science and Technology Laboratory is planning a third for next year. The United States, in contrast, is home to more than three dozen commercial or pilot cellulosic ethanol plants. Brazil has also spent money developing indigenous nuclear technology. The result has been not an internationally competitive industry but delays in getting Brazil's domestic nuclear industry up to speed.
India is even further behind. It has not, to date, made major investments in clean-energy innovation. Its science and technology spending in general has also lagged. New Delhi is, however, trying to turn a corner. Its National Solar Mission, announced in 2009, aims to deploy 20 gigawatts of solar energy by 2022 and to back that up with government support for everything from basic innovation to large-scale deployment. Earlier this year, the Indian government upped the ante by proposing a fee on sales of coal-fired power; the proceeds would be channeled into funding for clean-energy R 8c D. In the near term, however, India is not likely to offer major breakthroughs, but it will create increasingly cost-effective business models for supplying energy in developing economies.
REENERGIZING WASHINGTON

Major scientific advances are still most likely to occur in the developed world, alongside much of the work necessary to commercialize clean-energy technologies and the capital required to support those efforts. Chatham House recently mined patent data for six major clean-energy fields: no emerging-economy company ranked in the top 20 firms in any of the fields. U.S. companies, in contrast, consistently helped make the United States one of the top three clean-energy patent holders, alongside Japan and Europe.

Yet the United States cannot rest on its past successes. The scale and pace of U.S. innovation in clean-energy technology today are not commensurate with the challenges posed by climate change and by the growing demand for oil. According to the American Energy Innovation Council, the U.S. energy industry and the U.S. government together invest a mere 0.3 percent of total private sales in public and private R&D; this contrasts with 18.7 percent in the pharmaceutical industry and 11.5 percent in aerospace and defense. Bringing new clean-energy products to market often takes decades, in contrast to other high-technology sectors, where it takes years. The result is painfully slow progress.

This will not change without government intervention. The question is what kind of intervention makes the most sense. The United States could, in promoting clean-energy innovation through measures such as or renewable-energy mandates directly drive clean-energy. As technologies were implemented, many would learn through experience and incremental innovations. Once firms and inventors anticipated stronger regulations and incentives in the future, they would invest in more ambitious long-term efforts to develop next-generation technologies.

But there are important limits to this dynamic. Companies are likely to underspend on innovation since they cannot always reap the full rewards of their investments. A company that discovers new principles that allow it to make far more effective batteries, for example, may see some of its ideas replicated by others without compensation. A firm that experiments with different schemes for financing rooftop solar panels before finding one that works will probably not be able to stop its competitors from copying it and competing with it. Many of these valuable and necessary innovative activities will thus never happen in the first place, even if the right long-term market incentives are in place.

Politics can also prevent those long term incentives from being created. If people cannot be convinced that radically improved cars will be available by 2030, their elected leaders will not be willing to mandate big cuts in oil consumption by then; if politicians cannot be persuaded that eliminating greenhouse gas emissions from power plants is possible by midcentury, they will not condone cap-and-trade systems that purport to do just that. Yet this creates a vicious cycle. Firms and inventors will not pump enough money into game-changing technology without the right long-term goals and strong policy support. Wariness about achieving ambitious long-term goals can quickly become a self-fulfilling prophecy,

A U.S. strategy to break this cycle requires two basic elements. First, the U.S. government must create incentives that promote the widespread adoption of efficient energy technologies and alternatives to fossil fuels. These incentives could take the form of pricing instruments (such as gasoline taxes or cap-and-trade systems), focused financial incentives (such as tax credits for electric vehicles and grants to wind-farm developers), or direct regulation (such as fuel-economy standards for cars or pollution limits for power plants). Such policies would not only increase the use of clean-energy technologies but also encourage innovation, since inventors would have much larger markets for their technologies. In many cases, these policies would also encourage domestic manufacturing, since for many clean-energy technologies (such as advanced wind turbines), there are significant commercial advantages to locating manufacturing near deployment.

In addition to creating market incentives, the U.S. government should also support innovation directly by helping fund clean-energy research, development, and demonstration projects. It should also adopt policies that encourage investors to finance companies that operate in the "valley of death" between invention and commercial viability. Washington could, for example, support R 8c D in U.S. government laboratories and in private companies, pay for first-of-a-kind advanced biofuels and clean-coal facilities, and reduce risk for financiers who back early stage clean-energy commercialization. The United States should also encourage other countries to take similar steps.
THE GLOBALIZATION OF INNOVATION

Even with extremely ambitious programs, no one country will produce the majority of the clean-energy innovation that the world needs. Different countries' efforts need to be tightly connected so that they can build on one another. U.S. utilities, for example, will need to utilize Chinese advances in clean-coal implementation; Indian solar manufacturers will need to benefit from basic research done in the United States in order to meet their government's targets; and Brazilian biofuel engineers will need to be able to tweak the inventions of Danish enzyme companies to make them work with local sugar cane.

This is already happening in certain places. California-based Coda Automotive, for example, was able to move ahead quickly with its plans to field an electric vehicle thanks to a partnership with the Chinese battery maker Lishen Power Battery, creating jobs in both the United States and China and improving the potential for more affordable electric cars. Amyris, another California start-up, is developing synthetic biofuels in Brazil through partnerships with local sugarcane producers, allowing it to strengthen its technology before applying it to more difficult challenges in the United States. This sort of cross-border fertilization needs to happen faster and on a much larger scale.

Yet many governments may instinctively move in the opposite direction, particularly if they worry that they are engaged in a clean-energy race with other nations. Aggressive government support for innovation is typically sold as support for domestic workers and companies. That can quickly lead to "green protectionism," with politicians coming under pressure to wall off domestic markets or to discriminate against foreign firms. Governments also promote their own local technology standards in an effort to ensure that their domestic companies can control markets and collect royalties. This sort of Balkanization of clean-energy markets blocks the free flow of technology.

The most heated debate over cross border flows of clean technology has focused on intellectual property rights. When they think about intellectual property rights, many policymakers in emerging economies look to hiv/aids drugs as their model. In the early years of the hiv/aids epidemic, expensive intellectual property associated with the most effective drugs prevented their rapid diffusion to patients in Africa and elsewhere. Eventually, under considerable political pressure, Western pharmaceutical companies granted significant concessions on intellectual property rights, leading to much wider availability of the drugs.

With this experience in mind, policymakers from the emerging economies have used global climate change negotiations to push the developed countries to relax their patent rules. The developed countries, in turn, have responded by arguing that poor intellectual property protection is actually a major reason that clean technology does not spread more quickly. (Their lesson from the hiv/aids experience is that even small concessions on intellectual property rights lead to much bigger demands.) They have therefore advocated strengthening that protection. But both sides overstate their claims.

Unlike in the case of hiv/aids drugs, the patents that protect intellectual property are only a small part of the cost of essentially all clean-energy technologies. Relaxing them would not do much to change total costs in most cases. Even in the few instances in which companies strategically withhold licenses in order to deny market entry to potential competitors, forcing them to give up control over those patents would not speed up technology diffusion. Most advanced clean-energy patents are relatively useless without the accompanying trade secrets, know-how, and expertise, and thus active collaboration between the patent holder and the firm wishing to acquire the patent is necessary. That cooperation is unlikely to occur if governments strip companies of their patent rights.

Nor would fixing weaknesses in developing-world intellectual property protection be a panacea for clean-energy companies. Although they usually leave their most advanced technologies at home, foreign companies are already active in the clean technology sector in Brazil, China, and India, despite problems with intellectual property rights in all three. Better protections for intellectual property could accelerate and expand the spread of technology, and should be encouraged, but there is no reason to believe that intellectual property rights are more important to the flow of technology than other factors.

Open investment and trade policies are critical complements to improved intellectual property rights. The power of open investment is most clearly on view in Brazil and India. Brazil, for example, allows unlimited foreign investment in biofuels, evidenced most recently by a $12 billion joint venture between Shell and Cosan, one of Brazil's biggest ethanol producers. The deal will give Cosan access to two cutting-edge U.S. and Canadian biotechnology firms with investments in second-generation ethanol, while offering Shell new markets. India, meanwhile, is open to foreign investment in renewable energy projects, granting automatic approval to joint ventures with up to 74 percent foreign equity participation.

Brazil and India have uneven but relatively open approaches to trade. The wind sector provides a useful illustration: Indian tariff structures and quality-control systems tend to promote the domestic assembly of wind turbines but still allow components to be sourced abroad. Brazil, meanwhile has traditionally used high tariffs and nontariffbarriers to encourage independence from imports across its economy. It tried this approach for several years in its wind sector but failed. Brazil's government opted last year for a more nuanced mix: it barred imports of small wind turbines, removed all restrictions on imports of bigger, more advanced ones, and strengthened subsidies for the domestic production of turbines and their component parts.

China, in contrast, has taken a much more aggressive approach to trade. For the last two decades, foreign companies have faced pressure to grant critical intellectual property rights to Chinese firms as a condition of market access. Until recently, for example, wind turbines produced in China had to have at least 70 percent domestic content, and Chinese-owned companies were given preferences in windpower contracts. And since 2006, under the rubric of "indigenous innovation," Beijing has adopted a range of policies designed to raise the technological capabilities of Chinese firms, including the use of government contracts and the development of competing technology standards, which favor Chinese intellectual property. China also continues to provide inexpensive capital to domestic firms, helping them outperform U.S. and other foreign companies. China's currency policies add to the advantage that its firms find in international markets, by making Chinese exports cheaper.

The result of all this forced technology transfer has been an unprecedented backlash from foreign companies that do business in China. The risk to China is that these efforts could backfire; foreign firms might shy away from investing in China or selling goods there, potentially slowing the flow of foreign clean-energy technology and thus hampering China's ability to quickly replace fossil fuels with clean energy on a large scale. A hostile environment also makes it politically difficult for Washington to support policies that actively accelerate the spread of clean energy technology to China.

The United States should push back strongly against Chinese protections while encouraging Brazil and India to open up their markets even further. This means protesting promptly and loudly if and when China first announces a new protectionist policy; there is often a significant lag between Beijing's proclamation of a policy and its implementation, offering a window of time during which the United States can try to alter Chinese policy. In addition, Chinese protectionism typically affects clean-technology innovators in Europe and Japan. The United States should work closely with other concerned parties to pressure China to reverse or moderate its policies.

The United States should be careful, however, not to kill off policies that support clean energy in the process of promoting openness. Sometimes, rules requiring domestic content may be a necessary price for getting clean-energy schemes off the ground. If the United States were to succeed in persuading developing nations to end such requirements, it might gut domestic political support there for clean-energy programs in the process. That would be a Pyrrhic victory, on environmental, technological, and commercial grounds.

The United States should also set a good example with its own domestic markets. Several senators have called for barriers to the use of imports and for foreign investment in clean-energy projects supported by the economic stimulus package. Their stated goal is to maximize the returns to U.S. firms and workers. Yet such policies would make it more difficult for the United States to build on overseas innovation-and for foreign firms to access technology developed in the United States. In addition, by cutting off U.S. firms from cheap clean-energy solutions developed overseas, these policies could raise U.S. energy prices, thus damaging competitiveness and employment throughout the economy.

JUMP-STARTING THE GREEN REVOLUTION

An open innovation system is essential to speeding up the development and diffusion of clean-energy technologies. But even in an open system, energy technology tends to spread slowly, making openness alone insufficient. Moreover, although U.S. firms may applaud a push to strengthen intellectual property rights and increase trade and investment, many developing countries will resist, fearing that it will cost them their own positions in the clean-energy race. The U.S. government needs to lend a hand, actively helping spread advanced energy technology, something that developing countries have demanded for years.

Shortfalls in the chain that spreads energy technology around the world exist from the R&D stage, to demonstration and commercialization, to the eventual diffusion of mature technologies. Even in the most advanced developing countries, scientists often lack access to resources comparable to those in the United States. Brazilians working on R &D in sugarcane biotechnology, for example, report that even limited access to U.S. scientific facilities and personnel could yield big returns. Moreover, since early stage R 8c D is disproportionately conducted by governments or on government contracts, relying on market mechanisms such as trade and investment to create cross-border R 8c D collaborations will invariably fail. Instead, governments will often need to arrange collaborative projects by providing targeted financial support and linking government laboratories. The United States has taken some initial steps toward strengthening joint R 8c D programs with Brazil, China, and India through efforts such as the U.S.China Clean Energy Research Center, launched in late 2009, but much more could be done in all three countries if more government money were available.

Another important target is small and medium-sized enterprises, which play critical roles in experimenting with and commercializing new technologies but have limited capabilities in much of the developing world. In India, for example, large, vertically integrated conglomerates dominate the clean-energy industry, and in China, big state-owned enterprises are the major players. Venture capital and private equity, on which smaller companies normally rely to support innovative activities, are also relatively weak in all three countries. U.S. policy cannot fix all these gaps, but it can help.

First, the United States could partner with the Brazilian, Chinese, and Indian governments to provide intellectual property insurance for initiatives involving small or medium-sized clean-technology enterprises. Intellectual property rights are often critical to the survival of small U.S. technology firms, and worries about the protection of intellectual property can deter them from partnering with foreign firms. Smaller companies in the big emerging economies, meanwhile, face greater barriers than large companies to establishing trust with U.S. companies; intellectual property insurance could help break down those barriers. The United States should only pursue such programs, however, if its counterparts have not adopted a hostile approach to intellectual property rights, as China has done in recent years.

Second, the United States could strengthen its efforts to help familiarize U.S. companies and researchers with potential partners in the big emerging economies. The U.S. Department of Commerce has already taken some first steps, creating guidebooks on doing clean-energy business in China and India and hosting several popular sales trips to Asia. These efforts could be extended-in number, geographic scope, and the participation of early stage companies-leading to more profitable connections between U.S. and developing-country firms.

Third, the United States could help create permanent hubs in developing countries where researchers and firms could exchange ideas and identify joint opportunities. A similar idea was proposed by India in advance of the December 2009 un climate negotiations in Copenhagen, where it received broad support.

Fourth, U.S. policymakers should help establish cross-border demonstration projects and commercialization efforts. These might, for example, include demonstrating the viability of U.S. carbon capture and sequestration technology in India or commercializing U. S. -developed biofuel enzymes by applying them to Brazilian sugar cane in commercial-scale pilot plants. Good ideas often die because they cannot get money to help them grow; as is the case in the United States, financial support for demonstration projects and commercialization efforts abroad will help new clean-energy technologies become commercially viable.

Cross-border commercialization may at times boost foreign manufacturers at the expense of manufacturers in the United States, but the benefits to U.S. companies are likely to outweigh the losses, particularly if those efforts are packaged with increased access to growing clean-energy markets. Many U.S. inventions that might fail at home, or only spread internationally after several product cycles, could find robust demand abroad, where consumers have different needs and preferences. Moreover, participation in demonstration projects helps U.S. firms gain insight into foreign markets. The alternative is not U.S. dominance in those markets but, more likely, stronger roles for companies from more flexible developed countries, such as Japan.

U.S. support for cross-border demonstration and commercialization projects should not be unconditional, however. Before supporting costly, large scale demonstration projects, the United States should make sure that the host country is on its way to developing the necessary policy infrastructure to support widespread adoption of the technology under testing. U.S. firms should also be promised access to the new clean-energy markets in exchange for these commercialization and demonstration projects. And such efforts should be co-financed by the host countries, since their firms and economies will benefit as a result. The United States should be flexible when it comes to sharing any financial burden, particularly in the case of India, where government resources are severely limited.

The last area in which the U.S. government should provide support is in directly encouraging U.S. clean-energy exports and overseas investment by U.S. companies. The U.S. Export-Import Bank and the Overseas Private Investment Corporation both currently support these missions, but their financing and mandates could be expanded. They should also be given stronger roles in policy promotion. The Export-Import Bank helps finance U.S. exports regardless of any trade barriers imposed by the destination countries; a new strategy should more actively connect U.S. financial support to reduced trade barriers. Similarly, opic must tie its support for clean-energy investment to more open investment climates for clean-energy companies. Both organizations should also encourage recipient countries to strengthen their backing for clean energy.

Many of these initiatives-particularly those that focus on the more commercial end of the innovation spectrum-could cost a considerable amount. But they would have their benefits-not only in terms of cutting global oil consumption and reducing greenhouse gas emissions but also in helping U.S. clean-energy innovators and companies. And when it comes to climate change, they might present a more attractive alternative to the other options, which tend to involve financial support for clean-energy deployment in the developing world with few strings attached. Money that boosts U.S. clean-energy companies while helping the big emerging economies adopt advanced technologies is likely to be much easier to sell politically than funds that are not tethered explicitly to U.S. economic goals.

WINNING TOGETHER

None of these policy initiatives will reduce demand for oil, lower greenhouse gas emissions, or create bigger markets for U.S. clean energy unless they ultimately boost demand for clean energy around the world, and, in particular, in Brazil, China, and India. A system that drives down costs for clean energy should go a long way toward promoting the creation of bigger markets: the cheaper clean energy is, the more likely countries are to enact policies that promote its adoption. Moreover, an approach that helped ensure that the big developing countries became producers rather than just consumers of advanced technologies would lower those costs even further, since those countries can often exploit lower local labor costs and economies of scale, particularly when producing for their own markets. In Brazil, China, and India, empowered clean-energy producers can also be an important constituency pressing for stronger clean-energy regulations and incentives, just as they are in the United States. In China, for example, solar manufacturers have been pressing for strong domestic solar requirements, in order to mop up excess supply.

To be sure, active U.S. government intervention to make clean-energy markets work better is not without its own risks. Even smart and well-informed policymakers are bound to make mistakes. Some technologies that they support will turn out to be commercial dead ends, and the interests of U.S. firms and potential partners in Brazil, China, and India will sometimes conflict. Resources will no doubt be wasted. But the costs are dwarfed by the perils of inaction.

The success of other nations in clean energy does not imply U.S. failure. The United States can benefit greatly from clean-energy innovation around the world, so long as it also pursues its own robust efforts at home. Each major economy has its own natural advantages when it comes to energy technology innovation and development. An enlightened U.S. strategy should aim to create a global innovation environment that weaves together those distinct strengths in pursuit of common energy goals. Not everyone will like every part of the package. Some U.S. firms will chafe at efforts that might help competitors in the developing world. Some emerging economies will resist opening up their markets to those same U.S. firms. Only by enlarging clean-energy markets can everyone enjoy a bigger piece of the pie.

The alternative is not a world in which the United States dominates the clean energy field alone, or even one in which another country solves the United States' problems for it. It is more likely to be one in which the cost of clean energy does not drop as quickly as needed, particularly in the developing world, and in which massive markets for clean-energy technologies do not materialize. In that case, the United States and the world will both lose.
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	The odds that the world will face catastrophic climate change are increasing, and a massive drive to develop cheaper clean-energy sources is necessary. Instead of viewing the clean-energy race as a zero-sum game, governments must work together to promote cross-border innovation and protect intellectual property rights. Only by enlarging clean-energy markets can everyone benefit.
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China Leads Major Countries With $34.6 Billion Invested in Clean Technology

By LISA FRIEDMAN of ClimateWire
Published: March 25, 2010

http://www.nytimes.com/cwire/2010/03/25/25climatewire-china-leads-major-countries-with-346-billion-15729.html?scp=3&sq=China%20takes%20clean%20energy%20race%20lead&st=cse
China, Brazil and other developing countries are pouring billions of dollars into efforts to reduce carbon emissions and build up renewable energy markets, a trend that some experts say has turned the traditional climate change debate on its head. 

A growing body of studies detail the government subsidies, regulatory policies and private investments that have sent money flowing into the clean energy sectors of some of the leading developing countries. The most recent report (pdf), out today from the Pew Environment Group, finds that China for the first time now leads the United States and all other major countries in green energy markets. Its private investments of $34.6 billion in 2009 alone are almost double America's. 

Advocates of U.S. climate change legislation say the foreign buildup is a sign that America is falling behind in a global clean energy race. But many also feel it has blunted some of the sharpest demands from both rich and poor nations in the climate fight -- specifically developing countries' insistence that the West pay for any shift to low-carbon energy economies. 

"The industrializing poor countries themselves have suddenly, in the space of two years, left that argument behind. It's been invalidated by their own behavior," said David Wheeler, a senior fellow at the Center for Global Development. 
Brazil and India step up investment pace 

China aims to spend 34 percent of its $586 billion stimulus package on green projects, as well as $100 billion to upgrade the rail and transmission grid systems that one report calls the "backbone of China's clean energy economy." Brazil has invested more than $11 billion into ethanol production and has created a $1 billion conservation fund to help meet its 36 percent emissions reduction pledge. 

Meanwhile, India, Wheeler pointed out in a report, is poised to demand that the country's utilities buy a minimum of 5 percent of their grid purchase from renewable energy sources this year, with an increase to 15 percent by 2020. The incremental cost: $50 billion. That, others note, is on top of India's unilateral pledge to reduce its carbon intensity by 24 percent. 

"India's intransigent negotiating posture has conveyed the impression that it will not accept any carbon emissions limits without full compensation by rich countries and the adoption of more stringent carbon limitations by those countries. This impression is simply wrong," Wheeler wrote, adding in an interview, "Suddenly, I think we're in a new game." 

Jake Schmidt, international policy director at the Natural Resources Defense Council, agreed. He said the unilateral emission targets that China, India and other major developing countries have taken on -- combined with their government investments in clean energy -- make it difficult for U.S. lawmakers to still contend that America will be put at an economic risk by cutting carbon. 

"That argument is extremely dated these days," Schmidt said. "It's kind of hard to say, 'We should move only if China and India move,' because that would mean we should move right now." 

Competition issues still worry Congress 

But it's less clear whether that shift in thinking will resonate in Congress, where lawmakers hashing out a new climate bill continue to worry about losing a competitive edge to China. 

"I don't want to see us export jobs and export more carbon emissions by China making more steel and making more glass and making more chemicals and making more paper and making more cement," Sen. Sherrod Brown (D-Ohio) said last week (E&E Daily, March 12). 

Last week, 14 Midwestern utility companies asked Sens. John Kerry (D-Mass.), Lindsey Graham (R-S.C.) and Joseph Lieberman (I-Conn.) to study how a cap on emissions would affect unemployment and regional jobs if China and India fail to take comparable cuts. Many conservatives argue that those countries' intensity targets are either too low or simply represent a business-as-usual scenario. 

Bill Tyndall, Duke Energy Corp.'s senior vice president for policy, said he doesn't believe changes in China and elsewhere have alleviated the strong concerns among lawmakers over losing hometown jobs. 

"Those stories are getting out, they're being considered," he said. "But this whole issue around competitiveness remains very visceral." 

At the same time, he and others said, members of Congress are concerned about winning the clean technology race. 

To that end, environmental and other liberal groups have released a slew of reports this month that push the creation -- and potential loss -- of green jobs as a top reason for enacting climate legislation. 

U.S. investments down 40% from 2008 

The Pew report out today finds that for the first time in five years, the United States has lost the top spot among the Group of 20 wealthy countries in clean energy investment to China. American investments, which totaled $18.6 billion, were down 40 percent from 2008 levels. The authors attributed the dip to an absence of renewable energy standards and other regulations. 
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"Policy really matters," said Phyllis Cuttino, who directs Pew's global warming campaign. "While Congress is dithering and debating about what to do, China isn't debating. They know what to do, and they're doing it." 

"Where there are strong policies, the money tends to follow," agreed Ethan Zindler, head of North American research at Bloomberg New Energy Finance. 

But skepticism about the booming global clean-energy economy abounds. 

Michael Levi, an energy expert and senior fellow at the Council on Foreign Relations, said it remains difficult to get a realistic picture of how ambitious developing countries are moving on clean energy. 

Part of overseas push is to bring power to poor areas 

"There's a lot happening, but it's sometimes less than the picture that people think," he said. Levi noted that manufacturing in countries like China is boosted by not only subsidies but also currency manipulation, and the technological innovation continues to come from America. Countries like India and Brazil are diving into efficiency and renewable measures to help solve their domestic energy problems, he said, but they hardly view themselves as competing in a global green competition. 

"If there are countries that think they are in a clean-energy race, it's China," Levi said. "But if you're in India and you're looking at rural poverty and a level of unemployment in the country and you're looking at the scale of jobs that can be created in clean energy, the scale doesn't match up." 

Marlo Lewis, a senior fellow at the Competitive Enterprise Institute, dismissed environmental groups' economic warnings entirely, calling it "sophistry ... in order to try to sell carbon prices and more market-rigging rules." 

He argued that both the global renewable market and the U.S. domestic renewable market remain small, and what does exist is heavily subsidized. 

"I find it just hilarious that China is going to 'eat our lunch,' as they say," Lewis said. "We're talking about capturing a large share of a very small percentage of the world's energy market. Capturing a share of a subsidized market is no way to grow your economy or revive it once it's been smashed by a financial crisis." 

One area where the United States shone, according to the Pew study, was in innovation. The United States, it notes, remained the "overwhelming leader" in venture capital investment, particularly in next-generation biofuels, advanced solar, energy efficiency and smart grid technologies. Brazil, it said, came in a "distant second." 

Correction: China's private investments in green energy were $34.6 billion in 2009 alone; an earlier version said that amount was invested over a five-year period. 

Copyright 2010 E&E Publishing. All Rights Reserved. 
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Workers paint and assemble parts of wind turbines in Yumen, Gansu province, China. Photographer: Doug Kanter/Bloomberg 

China overtook the U.S. to lead a quarterly index of the most attractive countries for renewable energy projects for the first time, according to a list compiled by the global accounting firm Ernst & Young. 

After sharing the lead with the U.S. in the first quarter, China moved ahead of the world’s largest economy to rank as the most appealing nation for investing in wind and solar power projects, according to the report released today. The move follows the failure of U.S. Congress to pass legislation that would have required utilities to use clean energy. 

The Asian nation, the world’s biggest energy consumer, has set itself a goal of generating 15 percent of its electricity from renewable sources by 2020. It almost doubled consumer subsidies for renewable-power generation in the second half of last year to $545 million, the most recent period reported. 

“China is rapidly developing a market that supports its own manufacturers,” Mark Bachman, an analyst at Auriga USA in New York, said today in an interview. “In the U.S., it’s almost impossible to get 50 states to agree on renewable-energy policy and it’s likely to be so watered down as to be ineffective.” 

In the second quarter of 2010, China attracted $11.5 billion in asset-financing for clean technologies, more than Europe and the U.S. combined, according to Bloomberg New Energy Finance. 

Access to Capital, Subsidies 

The accounting firm compared regulations, access to capital, availability of land, planning barriers, subsidies and access to the power-delivery grid when determining the ranking, which started in 2003. 

“China has all the benefits of capital, government will, and it’s a massive market,” Ben Warren, Ernst & Young’s environment and energy infrastructure advisory leader, said in a telephone interview. “We would expect to see China retaining a dominant position.” 

State-run China Development Bank Corp. this year agreed to lend as much as 116 billion yuan ($17 billion) to Yingli Green Energy Holding Co., Suntech Power Holdings Co. and Trina Solar Ltd., China’s biggest solar firms by market value. 

The U.S. also lost ground because the expiration of a grant program at the end of this year provides “no real effective incentive mechanism for renewable energy projects,” the report said. 

‘Continued Resistance’ 

“What we’re seeing in the U.S. is a continued resistance to committing to long-term visible and transparent support for the sector,” Warren said. “The U.S. market has always suffered from this boom-and-bust tax-based incentive regime.” 

China also topped Ernst & Young’s attractiveness index for investments in wind power. The country last year had three turbine makers in the top 10 worldwide in terms of sales by megawatts, according to the Danish researcher BTM Consult APS. Those companies are Xinjiang Goldwind Science & Technology Co., Dongfang Electric Corp. and Sinovel Wind Co. 

For solar photovoltaic power, China was “until recently almost totally absent,” the European Photovoltaic Industry Association said in a report in May. Installations last year almost quadrupled to 160 megawatts and could grow to 600 megawatts this year, the association said. 

The Ernst & Young ranking includes 27 countries, with Germany, India, Italy, the U.K., France, Spain, Canada and Portugal completing the top 10 behind China and the U.S. 

http://www.pewtrusts.org/our_work_report_detail.aspx?id=57969 

Who’s Winning the Clean Energy Race?

Mar 24, 2010

The report, Who’s Winning the Clean Energy Race? (PDF), documents the dawning of a new worldwide industry—clean energy—which has experienced investment growth of 230 percent since 2005. Demonstrating its strength, the clean energy sector declined only 6.6 percent in 2009 despite the worst financial downturn in over half a century. In 2009, $162 billion was invested in clean energy around the world. Rebounding from a sharp downturn in the last quarter of 2008 and first quarter of 2009, clean energy investments in the G-20 averaged a robust $32 billion in each of the last three quarters of 2009. In an encouraging sign for the future, many governments prioritized clean energy within economic recovery funding, the bulk of which will reach innovators, businesses and installers in 2010 and 2011. Clean energy investments are forecast to grow by 25 percent to $200 billion in 2010.

Accounting for more than 90 percent of worldwide finance and investment, G-20 countries dominate the clean energy landscape. As the country profiles in this report demonstrate, virtually all G-20 countries have seen investments grow by more than 50 percent over the last five years.

Within the G-20, our research finds that domestic policy decisions impact the competitive positions of member countries. Those nations—such as China, Brazil, the United Kingdom, Germany and Spain—with strong, national policies aimed at reducing global warming pollution and incentivizing the use of renewable energy are establishing stronger competitive positions in the clean energy economy. Nations seeking to compete effectively for clean energy jobs and manufacturing would do well to evaluate the array of policy mechanisms that can be employed to stimulate clean energy investment. China, for example, has set ambitious targets for wind, biomass and solar energy and, for the first time, took the top spot within the G-20 and globally for overall clean energy finance and investment in 2009. The United States slipped to second place.

There are reasons to be concerned about America’s competitive position in the clean energy marketplace.

Relative to the size of its economy, the United States’ clean energy finance and investments lag behind many of its G-20 partners. For example, in relative terms, Spain invested five times more than the United States last year, and China, Brazil and the United Kingdom invested three times more. In all, 10 G-20 members devoted a greater percentage of gross domestic product to clean energy than the United States in 2009. Finally, the Unites States is on the verge of losing its leadership position in installed renewable energy capacity, with China surging in the last several years to a virtual tie.

The U.S. policy framework for reducing global warming pollution and promoting renewable energy remains uncertain, with comprehensive legislation stalled in Congress. On the other hand, America’s entrepreneurial traditions and strengths in innovation—especially its leadership in venture capital investing—are considerable, giving it the potential to recoup leadership and market share in the future.

Policy, investment and business experts alike have noted that the clean energy economy is emerging as one of the great global economic and environmental opportunities of the 21st century. Local, state and national leaders in the United States and around the world increasingly recognize that safe, reliable, clean energy—solar, wind, bioenergy and energy efficiency—can be harnessed to create jobs and businesses, reduce dependence on foreign energy sources, enhance national security and reduce global warming pollution.

Nations seeking to compete effectively for clean energy jobs and manufacturing would do well to evaluate the array of policy mechanisms that can be employed to stimulate clean energy investment. This is especially true for policymakers in the United States, which is at risk of falling further behind its G-20 competitors in the coming years unless it adopts a strong national policy framework to spur more robust clean energy investment.
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Cost of Green Power Makes Projects Tougher Sell
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But two years later, Mr. Polsky has a product he is hard-pressed to sell. 

His company, Invenergy, had a contract to sell power to a utility in Virginia, but state regulators rejected the deal, citing the recession and the lower prices of natural gas and other fossil fuels. 

“The ratepayers of Virginia must be protected from costs for renewable energy that are unreasonably high,” the regulators said. Wind power would have increased the monthly bill of a typical residential customer by 0.2 percent. 

Even as many politicians, environmentalists and consumers want renewable energy and reduced dependence on fossil fuels, a growing number of projects are being canceled or delayed because governments are unwilling to add even small amounts to consumers’ electricity bills. 

Deals to buy renewable power have been scuttled or slowed in states including Florida, Idaho and Kentucky as well as Virginia. By the end of the third quarter, year-to-date installations of new wind power dropped 72 percent from 2009 levels, according to the American Wind Energy Association, a trade group. 

Mr. Polsky calls the focus on short-term costs short-sighted. 

“They have to look for the ratepayers’ long-term interest,” he said, “not just the bills this year.” 

Electricity generated from wind or sun still generally costs more — and sometimes a lot more — than the power squeezed from coal or natural gas. Prices for fossil fuels have dropped in part because the recession has reduced demand. In the case of natural gas, newer drilling techniques have opened the possibility of vast new supplies for years to come. 

The gap in price can pit regulators, who see their job as protecting consumers from unreasonable rates, against renewable energy developers and utility companies, many of which are willing to pay higher prices now to ensure a broader energy portfolio in the future. 

In April, for example, the state public utilities commission in Rhode Island rejected a power-purchase deal for an offshore wind project that would have cost 24.4 cents a kilowatt-hour. The utility now pays about 9.5 cents a kilowatt hour for electricity from fossil fuels. 

The state legislature responded by passing a bill allowing the regulators to consider factors other than price. The commission then approved an agreement to buy electricity from a smaller wind farm, although that decision is being challenged in the courts. 

Similarly, in Kentucky this year, the public service commission voted down a contract for a local utility, Kentucky Power, to buy electricity from NextEra Energy Resources in Illinois. 

According to the commission, Kentucky Power argued that the contract would position the utility “to better meet growing environmental requirements and impending government portfolio mandates for renewable energy” and that it would benefit customers. 

But Kentucky’s attorney general, Jack Conway, joined by business and industrial electricity users, opposed the deal, contending that it would have increased a typical residential customer’s rates by about 0.7 percent and was “a discretionary expense” that the utility’s customers could ill afford. 

Commissioner James W. Gardner, the lone dissenting commissioner, protested that “there is a necessity for this power” and said that “there are great pressures nationally and in Kentucky to increase renewables.” 

Companies that make solar cells and wind machines argue that a national energy policy is needed to guarantee them a market that will allow their industry to develop. Clean power will be an important industry globally for years, they say, and if the United States does not subsidize renewable energy now, it risks falling far behind other countries. 

They point to China, which is rapidly increasing the amount of electricity it generates from renewable sources. In its most recent quarterly assessment of the renewable energy sector, the accounting and consulting firm Ernst & Young identified China as the most attractive market for investment in renewable energy. 

In part, the analysis suggested, this reflected the failure of American lawmakers to pass a national renewable energy standard and the looming expiration of a Treasury program that allowed renewable developers to receive cash grants in lieu of tax credits. 

In Europe, many national governments have guaranteed prices for energy from sun or wind. As a result, renewable advocates say, many countries are on track to meet the European Union’s goal of 20 percent of energy from renewable sources by 2020. 

The United States has relied on a combination of state renewable energy mandates and federal tax credits to encourage greater reliance on energy from renewable sources. Legislation that would have set a price on carbon-dioxide emissions and included a standard for increasing the share of clean energy in the nation’s electricity portfolio failed in Congress this year. 

“Our investors tell us they’re nervous about all the uncertainty,” said John Cusack, the president of Gifford Park Associates, a sustainability management and investment consulting firm in Eastchester, N.Y. “They don’t know what’s going to happen.” 

To be sure, a lot of renewable power development is still going forward. The American Wind Energy Association estimates that wind farms capable of producing 6,300 megawatts of wind power are under construction, and that a busy second half of 2010 would leave installations about 50 percent behind last year. Solar power is becoming less expensive, and its use is expanding rapidly. But it still accounts for less than 1 percent of the nation’s electricity needs, providing enough to serve about 350,000 homes. 

Renewable energy supporters argue that higher fossil fuel prices will eventually make renewable energy more competitive — and at times over the last two decades, when the price for natural gas has spiked, wind power in particular has been a relative bargain. Advocates also argue that while the costs might be higher now, as the technology matures and supply chains and manufacturing bases take root, clean sources of power will become more attractive. 

Fold in the higher costs of extracting and burning fossil fuels on human health, the climate and the environment, many advocates argue, and renewable technologies like wind power are already cheaper. 

“One of the problems in the United States is that we haven’t been willing to confront the tough questions,” said Paul Gipe, who sits on the steering committee of the Alliance for Renewable Energy, a group advocating energy policy reform. 

“We have to ask ourselves, ‘Do we really want renewables?’ ” he said. “And if the answer to that is yes, then we’re going to have to pay for them.” 
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A weak economy and abundant supplies of energy from inexpensive
fossil fuels have caused the investment in wind energy generation in
the United States to fall behind that of Europe and China.
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