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Overview
In the next decade, it is estimated that cumulative global investment for clean power generation technologies could reach to over $2 trillion. Jurisdictions such as China and Europe are currently leading the race in clean energy in terms of total clean energy investment in the past year. In the US, the Department of Energy is the main agency that facilitates clean energy research and development. One of the key goals of the US Department of Energy is to “catalyze the timely, material, and efficient transformation of the nation’s energy system and secure US leadership in clean energy technologies.” There are now a plethora of programs relating to direct government intervention in stimulating clean energy technologies. These include: National Laboratories, Energy Innovation Hubs and Frontier Research Centers, the Advanced Research Projects Agency-Energy (ARPA-E), loan guarantee programs, and other grant programs. In addition, significant resources have recently been channelled through the Department of Energy for the American Recovery and Reinvestment Act. Consequentally, the overall framework for US technology policy on clean energy has been thrust into the limelight. This paper analytically consider the questions around public vs. private provision and financing on research and development (R&D) as well as support from government on commercial deployment. It is useful to consider US’s evolving technology policy against other industries and other countries. The paper first compares the US clean energy technology policy with technology policies used for other sectors and industries in the US, including defense, aeronautics and space. The paper then contrasts the US clean energy technology policy with that of international competitors, including China and Europe. The paper finally draws lessons learned from other industries and jurisdictions, and explain the benefits and the pitfalls of US clean energy technology policy. 
Methods
An analytical framework will be developed to characterize the US Department of Energy’s current clean energy technology policy and map the current series of programs.  This will be based on four key questions:

· What are the various stages in the technology value chain? What is classified as basic research, applied research, research into commercialization of the technologies, and the policies regarding the diffusion of technologies? How do the various programs, such as ARPA-E, Manufacturing Energy System Partnerships, Energy Innovation Hubs, and Energy Frontier Research Centers fit into these stages? 
· Who provides the research and development or technological deployment? Is it the public sector or the private sector? Are there joint ventures in place?
· Who pays for the research and development or technological deployment? Is it the public sector, the private sector, or is it joint?

· How does the technology policy fit with other national policy areas? This includes competition policy, trade policy, education and training policy, and environmental policy. 

From this conceptualization of the US technology policy on clean energy, a comparison will be made between both other industries/sectors for which the US has a defined technology policy (including defense, aeronautics and space), and other jurisdictions (such as China and Europe). We will undertake a qualitative assessment of the US’s policy and how it overcomes challenges to R&D provision, such as the “free rider” problem of knowledge generation, an environment of uncertainty and incomplete information, and the ability to generate social vs. private returns. Similarities and differences with approaches in other sectors and in other countries will be examined. 
The paper will also undertake a quantitative assessment of investment in clean energy over the past 5 to 10 years in the US and other selected jurisdictions. Based on publicly available data subject to a reliable data source, we will attempt to measure the breakdown of spending between the various stages in the technology value chain (basic research, applied research, commercialization and diffusion). The paper will then look at indicative measures of success, such as the number of patents granted for clean energy technology, installed capacity of renewable generation domestically and manufacturing and export of components for renewable facilities (subject to data availability). 
Results
   The US’s new focus on clean energy and the crafting of a discreet clean energy technology policy is a reflection of recognized opportunities in this sector, but also potentially the policy response to perceived notion of “falling behind” other jurisdictions, namely China and Europe. Ecoomists have supported a set of policies that comprehensively address all stages in the clean energy technology value chain - from the initial inception of an idea to commercialization and diffusion of the technology. However, such a comprehensive approach is still evolving in the US, particularly with respect to its linkage to other policy areas (such as environmental policy and education and training policy). The new US policy appears to focus more on government spending earlier on in the technology value chain and moves towards a more supportive or incentive-based role for the private sector as the idea reaches maturity and the commercialization and diffusion phases. This is in a similar fashion to Europe’s approach and has clear similarities with the US approach towards the defense and aeronautics industry. By contrast, China, which has become dominant in the provision of clean energy technology, is more reliant upon government support at all stages of the clean energy technology value chain. 
Conclusions

In a paper published ten years ago, Vicki Norberg-Bohm concluded that the technologies needed to manage climate change will not be widely commercialized without government policies for both supply-push (R&D spending) and demand-pull (creating markets and incentives). Other economists have presented similar views. We will test this hypothesis through our review of data on government and non-government investment relative to objective measures of success.  
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