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Overview

Solar securitization, the process that bundles illiquid solar assets together and through financial engineering, transforms them into financial instruments (a security) which are then sold to investors either in public markets or through private placements, is gaining attention of solar developers as a way to raise capital for new investment projects. Such developments are also of interest to policymakers and renewable investors, who are looking to scale up solar deployment in a short time. However, academic literature on the financial mechanisms underpinning solar securitization remains limited, especially for countries apart from the United States. This paper aims to fill the current gap by providing a comprehensive overview of solar securitization and a hypothetical case-study of solar securitization for distributed solar PV in Singapore. We critically analyze the financial costs and benefits of solar securitization to the various parties involved. The result shows that a full securitization model can increased annualized project returns (in terms of EAA and IRR) by close to three fold, while shortening capital turnover times. The increased financial returns does not come at a compromise from trustees or investors, as these parties are also seen to be available to benefit from this financial arrangement. However, the trustee’s cash flow management has emerged as a significant challenge to ensure the robustness of the security, and would have to be effectively regulated through financial regulation.
Methods

Adopting a discounted cash flow (DCF) modeling approach, our study aims to address current research gaps by examining both the financial benefits of solar securitization, in terms of additional value generation for the project developer, and the financial viability of solar securitization by assessing the robustness of annual cash flows. An innovation of our methodology is that we differentiate between cash flows of the solar developer (the originator) and the SPE (trustee). Given that the solar developer and SPE are separate entities and that there is limited recourse between the two, presenting cash flows purely from the solar developer’s perspective may misrepresent the true financial fundamentals of a solar ABS. Furthermore, investors who purchase the solar ABS are only exposed to the cash flows of the trustee, therefore cash flows would have to be modelled separately. 

To capture the reality of various securitization conditions, three scenarios were considered in our study; (1) Base case scenario with no securitization, (2) Full-securitization in Year 3 and (2) Partial securitization in Year 3.

Under all three scenarioes, we modelled the underlying project pool by creating a hypothetical asset pool of 125. consists of only commercial leasing installations. Residential and industrial installations were omitted due to different pricing structures available to large energy consumers in the Singapore electricity market.To evaluate the financial feasibility of the securitization, five key financial indicators were adopted for examining the project value (by NPV and EAA), investment return (by IRR), payback period (by DPB), and bankability (by DSCR). In this study, we undertook a hypothetical securitization process on existing assets of a solar developer in Singapore. Singapore presents a unique case-study due to (1) the lack of monetary incentives for distributed PV installations and (2) the dominance of leasing business models, which facilitates large-scale securitization. 

Results

As described earlier, we examine the financial viability of the securitization process from two perspectives: (1) the profitability and (2) cash flow robustness. From a pure financial profitability perspective, both full and partial securitizations provide additional project value and increases the profitability of solar projects, as seen from the increase in the EAA and IRR metric from base case scenarios (Table 2). Due to its ability to sell off future cash flows, securitization, whether full or partial, is able to significantly reduce the discounted payback from over 10 years to less than 3 years. This allows the recycling of capital to other viable projects, which is preferable for both solar developers and policymakers.

When attempting to examine if the underlying cash flow are robust enough to support the securitization process, when find that weak projects cash flows, represented by poor project cash flows, particularly in the early years of the project may largely hinder the securitization process. Without strong cash flows, the risk of the underlying cash flows being unable to support the required coupon payments is high, therefore increasing the incidence of default. This symptom highlights the current poor business climate that is hindering solar development in Singapore. The current situation of poor cash flow performance is due to the persistent low electricity tariffs and high cost of borrowing. 
Since poor project cash flows are persistent in all scenarios, the DSCR metric itself is unable to provide us with conclusive evidence on how securitization contributes to the robustness of cash flows. Therefore, we adopted the Net Project Cash flows method, whereby we access to what extent securitization reduces the risk of the project running into losses in a particular year. Under a full securitization model, the cash flow risks are fully mitigated. In the first two years of operation, the negative tax shield, along with the accelerated depreciation treatment, ensures positive cash flows, while the transfer of ownership of assets in Year 3 of operation fully reliefs the project developer from future cash flow uncertainty. While a partial securitization model does not help to mitigate cash flow risks as the risks are spread evenly between both the project developer and trustee, it does help the project developer to face these risks, due to the large capital return at Year 3 after the sale of half the assets, which can be used to cover some of the cash losses. Under the caveat of a potential bridging loan from the bank, solar securitization, both partial and full ones, are desired and should be given due consideration.  

Our results also illustrate that the coupon rate is by far the most decisive factor in determining if the securitization process is financially feasible. Compared to transactions costs and overcollateralization rate, the importance of the coupon rate is underscored by the fact that it is an ongoing cost. While transaction costs and overcollateralization rate only have a one-time impact on profitability, coupon rate affects profitability throughout the lifetime of the financial instrument. Since the transaction cost is considered an upfront cost, which is to be paid at the outset of the financial arrangement, its impact on the EAA of the trustee is amplified when compared to the overcollateralization rate.

Our model indicate that an earlier securitization year is preferred for the project developer, while the impact of a change in securitization year is mixed for the trustee. With that consideration in mind, we determined that an opportunity window exists when for the project developer to decide on securitization. Under the simplistic assumption that the project developer will prefer securitization if it generates higher financial benefits than the base case scenario, then the window for solar securitization may extend to over 10 years of operation. However, the optimal time frame for securitization seems to be within three years of operation, as supernormal benefits could be reaped within this window. 

Conclusions

Having discussed both the benefits and costs of solar securitization, the logical question would be whether policymakers should actively promote solar securitization. In our opinion, policymakers should still take a positive stance towards solar securitization. Firstly, while the benefits of solar securitization are dependent on various sources of market uncertainties, those uncertainties can be actively managed with the right regulatory supervision. Moreover, as the need for renewable energy financing increases to meet the growing demand for cleaner energy resources, the market for solar securitization will inevitably develop on its own. Thus, forward-looking policymakers may benefit from setting the right investor protection and regulatory rules from the outset. Potential policies include the standardization of contractual and technical asset terms to ensure comparability and facilitate bundling of assets, building industry expertise through trade conferences and government issuances, incentivizing investor demand through direct fiscal incentives and indirect policy support for solar projects. Investor protection policies should also be considered. 
