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Overview

Finance is a key determinant of renewable policy success.  In some way, it will determine whether renewable targets are met and how much it will cost to meet them.  And the challenge is big.  According to the International Energy Agency (IEA) World Energy Outlook for 2010, $6 trillion will need to be invested in renewable electricity and biofuels over the next 25 years, just to meet current emissions reduction commitments. 

CPI’s Renewable Energy Finance project assesses the impact of policy on the availability and mix of renewable energy investment. This paper analyzes the link between policy and finance – how policies influence renewable project economics, financial structures, risks, rewards, as well as the allocation of risks and rewards – using the examples of six actual renewable projects in US and Europe. 
Methods

The primary analytical tool used in this analysis is a project cash flow model, which CPI developed to examine policy impacts on key financial metrics. The model requires a range of inputs, which describe project cost, revenue, policy and financing characteristics. These inputs are used to calculate cash flows over the development, construction, and operational life of a project. Using these cash flows the model calculates a project internal rate of return (IRR), debt service coverage and whether debt is fully repaid, and returns of project equity investors, as well as the contribution to levelized costs or revenues of each policy. The types of inputs used and outputs generated by the model are described in more detail below.

	Model Inputs

	· Project characteristics such as project capacity, capacity factor, and length and timing of development, construction and operations periods;
· Capital expenses and investment-based incentives, including project costs during development and construction, investment-based incentives (grants or tax credits), sales tax or value-added tax (VAT) on capital expenditures;
· Operating revenue and production-based incentives, including power purchase agreement (PPA) or tariff rate and duration, underlying market prices, renewable energy certificates (RECs), production-based incentives, production tax credits, and recovery of VAT from energy sales;
· Operating expenses, such as property taxes and concessions, annual expenses, and fixed or variable O&M;
· Tax and depreciation inputs, such as national and local tax rates, depreciation schedules, bonus depreciation;
· Reserve accounts including reserves for construction cost overrun, senior debt service, major equipment replacement, O&M and working capital, and PPA performance security; and
· Financing, with inputs for construction debt, senior term debt and subordinate debt (with choices in amortization method), outside equity investors, and project developers.

	Model Outputs

	· Project metrics including project IRR, and levelized cost of energy (LCOE) before and after incentives and financing;
· Debt investor metrics including debt service coverage ratio, proportion of debt repaid;
· Equity investor metrics, particularly IRRs for developer, outside and combined equity investors.


Results

Based on these studies we have found that:
1. Policy is not generally resulting in overpayment:

· With the exception of the Italian utility-scale solar photovoltaic (PV) facility, financing and project costs are within the range that investors expect and need to make the investment. 

· All the projects still rely on cost or revenue supports to provide revenues commensurate with the risks borne by investors.  These supports range from 25% to 75% of costs or revenues depending on the type of project. 

2. Policy affects various classes of investors differently:

· Equity, debt, and mezzanine investors all have different return requirements and risk appetites which affect policy outcomes. 

· Institutional investors control large amounts of capital, and should be natural investors in this space.  While they are not yet large investors in renewables, they have been willing to support renewable investments given revenue certainty from policy and arrangements to insulate them from completion and policy risks.

3. Policy can impact finance through several pathways:

· Revenue certainty: policies such as FiT, FiP, or an RPS mitigate or eliminate power market risks which would otherwise be the dominant source of revenue uncertainty and make financing more difficult. 

· Risk perceptions:  Simple and stable policies reduce perceived risk and may lower financing costs.  U.S. policies appear to be overly complex, while some European policies could benefit from greater stability.
· Risk distribution:  Having government or ratepayers assume some risks is most important for innovative projects, where some large, undiversifiable risks may make a project unfinanceable by the private sector alone.
· Duration: Policy duration plays an important role in determining the mix of financing available to a project.  Too short a term may make a project unfinanceable, but longer terms can increase the cost to government or ratepayers.    

· Cost and Completion certainty: Policy may be needed to reduce these risks for innovative projects, but for other projects these can be handled through contractual rather than policy arrangements.

· Development process cost & timing certainty: Increased risk of project failures at the development stage increases the costs per successful project and reduces the attractiveness of clean energy investment in general.  The result can be lower competition and can drive up the returns required to attract investors.  

Conclusions
Based upon these findings, we’ve identified some key questions for follow-up work:
· What are the key policy impact pathways most relevant to each class of investor?

· Can we quantify a reduction in the cost of financing or other benefits to stakeholders associated with the increased revenue certainty provided by FiT, FiP, and PPAs? Is this commensurate to the cost of providing such certainty?

· Do differences in policy support structures and the corresponding political risks between the U.S. and Europe influence risk perceptions and ultimately financing costs?
We welcome input on the relevance and value of addressing these questions. Our analysis was primarily focused on impacts at the project level, but many key impacts of policy on investor decision making ultimately operate in the context of the full portfolio of investment choices already made or under consideration. How do the policy impacts we have identified at the project level roll up to change investor capital allocation decisions and either bring in new capital or create barriers to such activities? Ultimately, these decisions are critical to diagnosing why a policy does or does not result in realizing its goals. These issues are beyond the scope of the present work, but will be a focus of future work at CPI.

































