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Addendum to PCF Implementation Note No. 5 on Pricing:

Reflecting Risk in the Structure of PCF Projects

Summary

As noted in the Implementation Note, the degree of risk inherent in a transaction impacts the quality of ERs.  Risk should therefore be reflected in the price PCF pays: the riskier the transaction, the lower the unit price.  This section analyzes elements of risk faced by PCF in its ER purchase transactions, describes tools for managing and mitigating them through financial structuring and engineering of transactions, proposes an approach for systematically reviewing and assessing risk at various stages in the PCF project cycle, and discusses implications and directions for pricing of future PCF transactions. 

To summarize, PCF’s key tools for managing risks in ER purchase transactions are:

· conducting rigorous baseline and risk assessments;

· purchasing less than the full amount of ERs generated by a project, and ensuring that PCF has a senior interest in these ERs,

· paying on delivery of ERs rather than up-front, 

· using derivatives and other risk management tools, and

· periodically assessing market risk.
Background and Methodology

The PCF’s Fund Management Unit (FMU) prepared three issues notes as input to this analysis:

· Carbon Pricing in the Latvia Liepaja–PCF Emissions Purchase Transaction:  Issues and Directions for Future Price Negotiations
· Cofinancing Opportunities in PCF Emission Reduction Purchase Transactions

· Outline of Terms for Intermediated Transactions

The FMU circulated these notes to a group of carbon finance specialists from a range of legal, financial and trading firms including PCF Participants, and organized a brainstorming meeting to discuss to discuss them.  Feedback from these and other experts were incorporated into the analysis and approach to risk management outlined below. 

Risks Affecting PCF Projects

Risk in PCF projects is related to a number of factors, notably: (a) the risk inherent in the underlying project, (b) baseline risks, (c) the structure of the transaction, and (d) the market price of ERs.  These may be broken down as follows:

· Project risks relate to the performance and viability of the underlying project and hence its ability to deliver the expected quantity of creditable ERs. These include:
· construction risk: will the project be built and begin operating on schedule?

· performance risk: generally, will the project operate as expected?  Elements of this include:

· resource risk:  what is the likelihood that the resource used as an input to the project (e.g. wind, water or biomass for a power project) will not be available at the expected levels;

· technology risk: will the equipment perform according to standards?

· contract risk: are adequate, enforceable contracts in place that allocate risk to the parties best able to assume it?  These contracts may include an engineering, procurement and construction (EPC) contract for building a power plant, a concession contract for operating it, a power purchase agreement (PPA), property damage insurance, etc. An important element of this risk is whether the sponsor abides by the World Bank Group’s environmental and social safeguards as required by the PCF. 

· counterparty risk: are the signatories to these contracts (e.g. the offtaker in a PPA) creditworthy and likely to abide by their terms—notably, will they pay on time? 

· country risk: includes expropriation, foreign exchange convertibility and other elements of political risk.

· financial, business and regulatory risk:  What is the competitive environment  for the project (e.g. supply and demand, regulatory environment, pricing and cost structure)? Given the capital structure of the project, will its cash flows be sufficient to fund planned investment, operations and maintenance expenditures, service debt, and provide reasonable returns to the sponsor?  What provisions are made for cost overruns and revenue shortfalls?  Are the project and its sponsor financially viable and likely to remain so?  
· Baseline risk: even if the underlying project performs well, is the baseline robust and will its assumptions remain valid, to enable it to generate the expected level of certifiable ERs on schedule?  

· Investment risk:    
· seniority: is PCF’s claim to ERs senior to that of others, both legally and temporally—i.e., does PCF have the right to receive ERs before other claimants?

· duration, or the weighted-average time to maturity.  Assuming ERs are fungible across time periods, then the greater the duration, the less valuable the ERs;
· Market or price risk, which reflects the expected price of ERs on delivery; this is high since little is known about the future evolution of prices.
PCF’s Tools for Assessing, Managing and Mitigating Risk 

Project-level risk assessment.  PCF assesses risks for each project by commissioning rigorous, independent assessment of baseline and project risks, and then structuring each ER purchase transaction to either mitigate risks or transfer them to the parties best able to manage them.  Baseline studies examine a project’s (or a group of similar projects’) environmental additionality and the level of expected ERs, providing an indication of the reliability of ER projections.  Independent [project] risk assessments evaluate the project risks outlined above, for example by examining the project sponsor’s experience with similar projects.  

Structuring transactions to mitigate risk.   To the extent that the FMU is not comfortable with the risks identified in the baseline study and risk assessment, PCF may adapt the structure of the ER purchase transaction to mitigate risk, using the following tools:
· Overcollateralization, i.e. limiting the amount of ERs that PCF commits to purchasing in a transaction, to a level both PCF and the project sponsor are confident will be delivered:

· Paying primarily on delivery of ERs rather than up-front.  PCF will commit to up-front payment for ERs only if other risks can be suitably minimized/mitigated;

· Limiting the amount of upfront payments and, to the extent that it provides upfront financing, limiting PCF’s risk in providing it.  Upfront financing will be:

· a maximum of 20% of total PCF financing;

· discounted at about 15% p.a.; 

· payable on commissioning of project, not during construction;

· repaid in ERs before PCF begins payments on delivery;

· Purchasing ERs generated in earlier years of a project; 
· Establishing contractually that PCF has a senior interest in ERs generated by each project; and

· Credit enhancement through insurance, guarantees and other risk management tools.

Figure 1 illustrates overcollateralization and structural seniority. PCF would contract to purchase a specific minimum level of ERs (purple shading) and may purchase an option for some of the additional ERs (yellow shading).  Structural seniority comes from purchasing ERs from the earlier years of a project rather than over its entire life.

Portfolio-level risk mitigation.  At the portfolio level, PCF commissions periodic “market intelligence” studies assessing carbon purchase transactions in order to identify trends in market prices and update Participants on market risk.  PCF is also exploring the use of derivatives including options to manage portfolio risk.  Options and futures markets have not yet developed (beyond the occasional transaction reported in the market) and so PCF expects to purchase call options from projects in which they are already participating.  Like a traditional option structure, PCF would have the right but not the obligation to purchase ERs from the project.  Unlike a typical contract, the sponsor would not be contractually bound to deliver the optioned ERs if the project does not generate them.  PCF is examining how these types of options should be priced, since the value of such a contract is lower than when the writer is obligated to deliver.

Systematic Review and Assessment of Risk

These risk management policies have been translated into systematic policies for risk screening, assessment and mitigation:
· to ensure that these risks are evaluated early in the project cycle, a summary risk assessment is prepared as an attachment to the standard Project Concept Note, and an evaluation of financial and regulatory risks has been added to the standard independent risk assessment conducted after PC approval of Pins (see Annex 1 for a sample summary risk assessment matrix);

· these risks are considered in developing the financial structure and terms of carbon purchase transactions, to help ensure that PCF meets its portfolio price objective even after consideration of risk;

· deducting all project-related costs including supervision, periodic verification and certification from the payments made to the sellers, and
· structuring projects through intermediaries.
Fig. 1.  Overcollateralization and Structural Seniority
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Implications for Pricing PCF’s Future ER PurchaseTransactions

· "Upfront purchase" and "payment-on-delivery" components should be disaggregated, since they are different types of instruments with different degrees of risk.

· Any upfront purchases of ERs should be heavily discounted to reflect the substantially higher risk relative to payment on delivery.  The discount rate should reflect that of an equity return in that country and other transactions in the market with similar risk. 

· Overcollateralization, payment on delivery and partial risk guarantees could be used instead of a government guarantee to reduce risk.

· Sharing of AERs also reduces risk.  In particular, to protect from market risk, PCF could require a larger share of AERs if market prices are low. 

· Partial risk guarantees could be used to protect PCF from risks of specific non-performance by government, notably in registering and transferring CERs/ERUs.

· There is a limit to how heavily upfront purchases can be discounted because:

· it may be inappropriate to discount PCF's charges for project preparation which are capitalized into project costs--this should be factored into the assumptions about all-in unit costs; and

· using a realistic discount rate could result in very low unit purchase price for ERs, which may reflect badly on PCF.  To counterbalance this, PCF should provide the smallest possible share of funding upfront.
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Annex 1

Identification of Potential Risks: 

Chile Chacabuquito Run-Of-River Project

	Risks/Factors
	Potential Impact on PCF
	PCF Mitigation

	Project Risk

	Technology and Resource Risk

	Water flow factors (frequency distribution of flow), Technology choice, Site selection
	Determines variability and reliability of power output and hence level of ERs
	Proven technology used by sponsor on other sites in same cascade.

=>Evaluate resource risk using feasibility study, water authority’s hydrology data, track record of HGV’s other facilities on Aconcagua.

=>[Set MERs below 95% confidence interval.]

	Transmission Network
	Grid failure would prevent evacuation of power
	Sponsor will build transmission link to grid.

=>Evaluate grid reliability.

=>Evaluate contract with Transco

	Delay in Completion

	Subcontractor default; permitting delay; force majeure
	Delay in plant commissioning and hence delivery of ERs.
	=>Evaluate sponsor’s development experience

=>Evaluation property insurance cover

=>[PCF to provide limited, discounted upfront payment, on commissioning] 

	Social and Environmental Risk

	Project accepted by: (a) environmental licensing authorities; (b) local residents; (c) environmental groups.
	Delay in plant commissioning and hence delivery of ERs.
	PCF ESR to evaluate:

=>Water rights license 

=>Environmental permits from CONAMA

=>Consultation process.



	Ongoing compliance with existing standards 
	Non-compliance leads to revocation of license
	ESR to evaluate:

=>Environmental Action Plan

=>Likelihood of imposition of more restrictive regulation

	Economics/Financial

	Macroeconomic stability
	
	Low risk: stable investment climate; “A” rating

=>Evaluate country risk (CAS/CEM; MIGA and rating agencies’ evaluations) 

	Financial viability
	
	Low leverage: debt-equity ratio of 50%

=>Evaluate financial projections/assumptions; =>Sensitivity analysis on key parameters such as tariffs, operating costs, hydrology, FX

[Termination payment from Parent company to recoup upfront costs?]

	Offtake

	Low Demand
	Risk that system operator will not dispatch hydro generation
	Low risk due to near-zero STMC, so Chacabuquito would be dispatched even in low demand

=>Evaluate baseline demand assessments against economic projections in CAS

=>Evaluate tariff mechanism

	Offtaker credit risk
	Non-delivery of ERs if sponsor not paid.
	=>Evaluate credit risk inherent in payment system



	Regulatory Risk

	Tariff regulation; open entry without concession
	If hydro assets are stranded, ERs will not be delivered.
	=>Determine excess cost of renewable energy over thermal and whether project is financially viable with PCF payment.

	Country Risk

	War and civil distur-bances, expropriation, currencyconvertibility, change in law and regulations
	Project may be unable to generate ERs
	=>Evaluate insurance provisions

	Market Risk

	Baseline Risk

	Gas rather than coal is displaced in economic dispatch
	Project generates fewer ERs than expected
	=>Baseline study to evaluate.

=>[Structure project using payment on delivery and overcollateralization (i.e. PCF will make firm commitment to purchase only ERs associated with gas baseline; may purchase option for incremental ERs assuming coal baseline).]

	Protocol Risk

	Failure to ratify KP after entry into force
	ERs not creditable
	Event of Default

[Termination payment from Parent company?]


=> indicates issues to be evaluated at appraisal.

[ ]  indicates structuring issues to be agreed with client.

� These are available on:  [PCF’s public website –Carbon Pricing and Cofinancing; Participants’ website—Terms for Intermediated Transactions] [or as an annex?]


� If ERs are purchased upfront, the purchaser stands to lose the entire principal paid.  If they are purchased on delivery, the only risk is reinvestment risk (i.e. the purchaser might not be able to find an equally remunerative investment in which to place the funds).  Since they incur substantially more risk, upfront purchasers should be compensated with a higher return


� Upfront payment for ERs implies that the buyer puts its capital at risk – and foregoes earnings – between payment and delivery. To reflect the additional risk, the price paid for upfront purchases should be equated with the discounted value of the price paid on delivery The value of these foregone earnings is estimated using the return on an equally-risky investment, which would be relatively high given the speculative nature of ERs.  Using an illustrative return of 12% pa, paying $10 for an ER on delivery in 2004 is equivalent to paying $6.40 in 2000.  Similarly, a stream of five ERs delivered each year from 2008-2012 would be worth $16.31 today (only $3.26 per ER), substantially less than the $50 that would be paid on delivery under these assumptions.    


� How can PCF protect Participants from price risk? For the right price, there may be companies willing to write put contracts, which would protect Participants from low ER prices.  This could involve a high upfront premium (depending on how far the agreed strike price is from the expected future price), which the purchaser could defray by selling an in-the-money call option.  In this way, a purchaser wishing to reduce price risk, say, to achieve a specific return, could trade part of the upside potential for price increases against the downside.
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		ER Generation Schedule						2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014				Total

		Minimum ERs Delivered to PCF										1000		1000		1000		1000		1000		1000		1000		1000		1000		1000								10000

		Additional ERs										500		500		500		500		500		500		500		500		500		500		1500		1500				8000

		Value of Total Expected ERs										1500		1500		1500		1500		1500		1500		1500		1500		1500		1500		1500		1500				18000

		[Negative MERs]						0		0		-1000		-1000		-1000		-1000		-1000		-1000		-1000		-1000		-1000		-1000		0		0

		Payment Schedule

		Project Preparation Costs						200																														200

		Upfront Payments to Sponsor:

		Current Value										2500																										2500

		ER Value (not discounted)										1000		1000		1000		380																				3380

		ER Value (Discounted)				15%						870		756		658		217																				2500

		Other Payments to Sponsor										0		0		0		620		1000		1000		1000		1000		1000		1000								6620

		Payments to Sponsor										2500		0		0		620		1000		1000		1000		1000		1000		1000		0		0				9120

		Delivery of MERs to PCF										1000		1000		1000		1000		1000		1000		1000		1000		1000		1000		0		0				10000

																																						0
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