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PCF Implementation Note 

Price Formation in PCF Emissions Reductions Purchases

Context for this Note

Pricing of PCF emissions reductions (ERs) has always been a critical and sensitive issue in PCF implementation. All parties to the PCF, including the countries which host PCF investments, are concerned that prices paid by PCF for ERs are fair and that the process of establishing price is transparent and equitable.  At the same time, most stakeholders have expressed a strong preference for a market-based approach to price formation for PCF ERs in order to simulate the operation of an open market transaction dominated by private sector players and capital.  Fear has been expressed by many stakeholders that if PCF simply paid a fixed price, it would defacto set a false price benchmark, distorting the early market for others, whether the price was perceived as too low or too high. 

PCF does not pay a fixed price or attempt to set benchmark prices. Nevertheless, PCF’s expressed price outcome preferences at the level of PCF portfolio are widely reported and it is all the more important that PCF’s approach to price formation is publicly available and well understood. Accordingly, in their first annual meeting, PCF’s investors asked that a PCF Implementation Note be prepared to serve this purpose.

Establishing PCF’s Pricing objectives

Despite the emphasis on PCF as a vehicle for learning-by-doing for the Parties to the Kyoto Protocol negotiations, during the design and marketing phase of the PCF, price expectations for PCF emissions reductions (ERs) received as much attention from potential Fund subscribers as the PCF “knowledge asset”. Corporate investors were especially keen to know the price and volume targets for PCF ERs in making a judgement about PCF investment.  Many companies constructed internal supply curves to establish the cost of achieving emissions reductions within their group, and performed market assessments of their alternative supply options. PCF assisted this process through preparation of  a simple financial model to compare the PCF investment with their own cost curves and assumptions about PCF’s performance and the onset of domestic compliance regimes. Based on these kinds of analyses, some companies found they had equally cost-effective means of achieving ERs and decided not to participate in PCF. 

In the end, the key factors which determined PCF’s starting price objectives were:

· The experience of the Bank Group in identifying and investing in projects to deliver ERs from its climate change mitigation businesses since 1990

· Positioning PCF emissions reductions at the “high quality” 
 end of the market;

· Investors willingness to pay based on their own analysis or perception of the cost of alternative means of complying with the domestic policy regimes they expected to confront in due course. 

How these factors influenced the PCF’s price targets is now discussed.  In the process of  this discussion two distinct sets of numbers will be referred to:  costs of obtaining the reductions and the prices paid for them . Generally speaking, prices will exceed costs by a margin that satisfies the seller that there is sufficient incentive to produce and deliver to the buyer the ERs contracted. This margin will vary from project to project. Understandably, the factors which determine the seller’s judgement on the adequacy of the spread between cost of production and price may never be fully transparent to the buyer.

Establishing Plausible Supply Costs for Emissions Reductions

From 1990 onwards the Bank managed the investment operations of the Global Environment Facility. About half of the GEF portfolio was investment in climate change mitigation through investments in low or no carbon technologies crossing the range from high cost first-of-a-kind renewable technologies to demand-side management technologies and processes. Fuel switching within fossil fuels, for example, from coal to natural gas, was included in the portfolio. While the GEF tended to focus on renewables, and more recently on overcoming market barriers to investment in climate-friendly technology, low cost- high volume investments in well-established technologies were also supported. By 1998 the Bank’s climate change portfolio had reached $2.5 billion in total financing and exceeded $500 million in incremental cost financing.  

Experience in designing and implementing GEF projects demonstrated that credible emissions reductions projects could be readily found in Bank client countries with incremental costs less than $10/t/Carbon. The Bank’s 1996 “back-casting” study further supported this viability of a $10-20/t/Carbon price objective
. 

Participants in the series of four consultative group meetings held with prospective PCF investors emphasized that PCF should invest in established technologies where technology risk was low;  in a range of renewable and energy efficiency technologies and processes, and a small portion of investment in carbon sequestration. Emphasis on renewable energy technology compared with fuel switching, combined with a cap of PCF’s individual project investment forcing investment in the smaller scale application of these technologies, implicitly pushes up the average cost of production of PCF emissions reductions. 

On this basis, the Bank proposed to prospective investors that it felt that it could assemble a portfolio of investments with costs of production of emissions reductions in the range of $5-$15 per ton of carbon. However, the PCF’s operational objectives include to demonstrate that through trade in emissions reductions under the Clean Development Mechanism and Joint Implementation (Articles 12 and 6 respectively of the Kyoto Protocol), non-annex I parties could capture substantial resource rents due to the much higher marginal costs of producing ERs in the OECD. Hence, for the PCF to be viable, it had to be able to negotiate prices for ERs which exceeded the costs of production by margins which, project by project, provided adequate incentives for project sponsors and risk coverage for PCF investors. Whether this was possible depended on potential PCF’s investors willingness to pay.

Establishing Willingness-to-Pay

Over the three years from early 1997 to early 2001, the PCF team attempted to discover a willingness-to-pay level for PCF’s high quality emissions reductions from amongst potential private and public sector investors. Dozens of companies were consulted and many had estimated their own costs of compliance. While many Japanese and Nordic companies indicated that they had internal short run marginal abatement costs in economic terms of $70-100/ton Carbon, most who seriously considered PCF investment had reductions options beginning in the range $40-60/ton Carbon within their own operations and felt they could do even better if they had to apply themselves aggressively to an emissions reduction obligation. These companies included BP-Amoco, Elf and Total, and Holderbank. Some eventually decided against PCF investment because prices offered were not sufficiently attractive based on their other options.

On the basis of this market intelligence, a price objective for PCF’s emissions reductions of $20-30/ton/carbon was adopted in the course of the four formal consultative group meetings on PCF design parameters held between September 1997 and December 1998.  Many prospective corporate Participants considered this price objective as providing the minimum margin over the costs of finding their own reductions, given that they attach a higher level of certainty to their ability to achieve reductions in their own businesses than achieving them through CDM/JI.

While most Participants felt a $20-30/tC price objective was acceptable, some expressed strong preference for the lower end of the range. Hence in order to provide a clear price target for financial analysis during the final marketing stage for Fund subscription, the PCF’s price objective was hardened and defined as a “good faith” attempt to achieve an average price outcome across the  portfolio at the end of the Fund’s life of $20/tC or about $5/t carbon dioxide equivalent. This price objective was re-confirmed with the actual Fund investors at the Organizational meeting in April, 2000, along with the corresponding carbon emissions cost parameter to be used in screening potential projects with apparent costs of production of up to about $10/tC or $2.50-3.00/t CO2.

Throughout the design and marketing phase, it was made clear that the PCF’s price objective could only be achieved if emissions reductions were purchased over a significant portion of the life of the more climate-friendly project PCF supported, and not merely for the time-slice of project life that corresponded to the Kyoto Protocol’s commitment period, of 2008-2012, or by the end of the PCF’s life of 2012 
.  This understanding was also re-confirmed at the Organizational meeting of the PCF in April 2000. However, the summary of meeting outcomes reflects the concern of many investors that the PCF maximize the proportion of ERs delivered by 2012.  In line with the assumption that PCF would still be owed significant volumes of ERs in 2012, the PCF Instrument proposes arrangements for liquidating and distributing the assets of the Fund in 2013, or alternatively to continue active Fund management after that date.

Pricing and Quality 

The market assessment for ERs conducted as part of the PCF’s feasibility study showed that a PCF price objective of $20-30/tC across the portfolio was at the high end of prices from the few market transactions reported by that time
. Brokers on the design team confirmed that carbon emissions reductions options were being traded in the range of $0.62-1.87tC, consistent with a strike price if the option was called of between $6.20 to $18.70tC. However, proposed PCF emissions reductions were to be “high quality”, and qualitatively different from emissions reductions purchased or traded at that time (see footnote 1 on the definition of quality), especially in respect to analyses and processes to assure “additionality” and “environmental credibility” of PCF ERs.

Ensuring that PCF ERs were additional to what would otherwise have occurred in terms of greenhouse gas emissions reductions, requires additional processes and incurs additional costs  compared to ERs being offered in the market in 1998. Even today, PCF’s approach to ensuring additionality are unique in the market, although PCF’s business processes are being emulated in the design of several new carbon funds and initiatives (e.g. Union Bank of Switzerland’s carbon fund).  

The risk inherent in a transaction also affects the quality of ERs. As with any investment, PCF expects a higher return on investments with greater risk. In the context of ER purchases, risk is comprised of a number of elements:

· project risks such as construction, contract and performance risk, which affect the reliability of ER forecasts;

· structural or transactional risks, which affect the seniority of PCF’s right to ERs;

· market risk, which reflects the expected price of a commodity on delivery; market risk is high for carbon ERs since little is known about the future evolution of prices;

· duration, which reflects the time to maturity—the farther away the expected delivery date, the less valuable the ER.

As of June 2000, PCF’s willingness to pay for high quality project-based emissions remains  amongst the highest in the market. However, it is evident from discussions with brokers that average market prices for environmentally credible ERs is shifting upwards as the prospect of agreement on the regulatory framework for CDM/JI transactions in CoP6 increases, and larger numbers of companies and consumers take the threat of climate change seriously and begin to respond by offsetting the climate impacts of their activities. Nevertheless, when comparing PCF’s contracted prices with other market price data, it is important to bear in mind that PCF is mostly negotiating prices for future delivery and payments are made, as much as possible, upon delivery. Hence PCF prices in present value terms will be substantially less than nominal price estimates at typical discount factors. 

In summary, PCF’s current price objectives are defined as follows:

· high quality ERs will be purchased over the life of a project, with a preference for achieving PCF’s price objective from ERs achieved and transferred to investors through the end of 2012;

· a target price outcome averaged across the portfolio at the end of carbon purchase agreements entered into is $20/tC or $5-6/t CO2;

· a corresponding ER cost screening criteria for eligible PCF projects of up to $10/tC or $3/t CO2.

Preparing for price negotiations

Given these price objectives, the central objective for negotiating emissions reductions purchase agreements is to share the risks and the benefits of the purchase of ERs equitably between buyers and sellers. Emphasis on equity arises not only because this is likely to lead to more durable contracts, but because the Kyoto Protocol makes express reference to equitable benefit sharing.  Equity in sharing benefits and risks is an elusive concept which is hard to measure objectively. PCF takes this to mean that both buyers and sellers are satisfied that their interests in the deal have been defined and are adequately protected through the agreed contractual arrangements for ER purchase. And moreover, that the parties to the agreement are likely to remain satisfied with these arrangements over time. 

One example of a contract term that is designed to ensure durability in seller’s satisfaction with negotiated contracts is the clause in the Latvia ER purchase agreement which allows the seller the benefit of price increases in the open market based on a benefit-sharing formula where prices substantially exceed those negotiated. This option kicks in once the minimum ERs have been delivered to the PCF. 

PCF’s willingness to pay boundaries are made known to the project sponsor and host government in advance of detailed project preparation. What remains to be determined is the level of risk and uncertainty about project outcomes that might adversely affect the quality and price of ERs achieved,  and how these can be defined and managed contractually to ensure that both buyer and sellers interests are served through the deal negotiated. If PCF is successful in identifying technically sound projects with costs of ERs less than $10/ton Carbon, it should be possible to negotiate ER purchase agreements which provide adequate opportunities for project sponsors to meet or exceed their “baseline projects” profit objectives while PCF investors are reasonably assured of meeting their outcomes price objective. 
In order to secure this result, PCF has adopted some process standards, including upstream briefings of task teams and clients, formal risk assessments tailored to specific operations, independent carbon market analysis, and pre-negotiations workshops as part of local consultations. These are described below. 

Upstream Organizational Briefings on PCF projects: the PCF FMU has prepared an Operational Handbook for PCF operations to assist task teams developing PCF projects. The Operational Handbook defines the steps in processing PCF operations, including the unique value-adding baseline determination and validation process which defines quantity and quality of eligible ERs and directly affects pricing flexibility. Task teams are taken through these requirements in a workshop led by the PCF FMU as early as possible in the PCF project cycle. In parallel, as soon as the proposed PCF project appears viable, and project sponsors are committed to further development, PCF FMU staff briefs senior decision-makers in the host government on the PCF and wider UNFCCC context to enable Government to consider submitting a letter of endorsement to the PCF to proceed with project preparation. At this stage, PCF’s approach to pricing of ERs is explained to governments and project sponsors.

Risk Assessments:  PCF FMU requires an adequate and independent assessment of risks confronting the proposed PCF deal as far upstream as practical. These assessments are shared with the project sponsor and host government and are used to reflect on project design and implementation risk, to reassure PCF of the viability of the underlying project and provision of its carbon finance, and to inform PCF and counterparts in formulating and negotiating the terms of emissions reductions purchase agreements. To ensure transparency, assessed risks and mitigation measures are not only shared with the counterparts in negotiations, but become publicly available on the PCF web-site. Independent risk assessments commissioned by PCF are supplemental to routine assessment of risks and risk mitigation options of the task managers overseeing project preparation and project sponsors, and typically focus on elements of risk unique to the integrity of the projects climate impact objective and delivery of emissions reductions. In addition, environment and social reviews also help mitigate risk and are standard requirements of PCF projects in line with IBRD operational policies.

Independent Carbon Market Analysis: It is important to PCF that counter-parties in carbon purchase agreements are as well informed about developments and trends in the emerging market for emissions reductions as the task team and PCF FMU when negotiating emissions reductions purchase agreements. Accordingly, the Bank contracts an independent market intelligence service to provide an objective assessment of prices being paid for emissions reductions in terms of quantity and quality in order to assess whether prices being negotiated by the PCF are consistent with those paid in the wider market for similar quality ERs under similar terms and conditions.  This service will be provided until established market indicators and internet based trading sites allow sellers to assess quite precisely the market price for ERs with specific attributes. 

Pre-Negotiations Workshops and Consultations:  PCF FMU is concerned that negotiations on PCF purchase agreements proceed with as full and shared knowledge as possible about all aspects of the emerging carbon market and that project sponsors and host governments have reflected on their competitive and strategic interests in approaching price negotiations with PCF. Prices being paid for emissions reductions of comparable quality is just one component of the required knowledge and information.  Others include:

· an adequate understanding of the implications for the host country and private entities operating there of the emerging or existing regulatory framework of the UNFCCC and its Kyoto Protocol;

· the implication of domestic policies and measures on the achievement and trade of credible emissions reductions, and 

· insight on the forms of contracts and terms that might adequately reflect equitable risk and benefit sharing given the identified risks and uncertainties pertaining to the particular project and achievement of anticipated emissions reductions. 

These and other issues are reviewed in a workshop for PCF supported task teams and local counterparts to the deal by independent and internationally recognized analysts selected by the host government in consultation with the PCF FMU. Finally, the workshop members will have available to them for review at the workshop the draft terms of the proposed PCF emissions reductions purchase agreement.

Only if the project sponsors and host governments declare they are comfortable with their level of understanding of the PCF requirements in a carbon purchase agreement and of their own self interest, would price negotiations proceed. 

Competitive Bidding and Price Discovery

Given that PCF’s preferred price outcomes is widely known, there will always be a tendency of project sponsors to maximize prices within PCF’s expressed willingness to pay ceiling.  Hence, wherever practical, PCF prefers to allow prices for ERs to form through transparent and competitive processes. Circumstances in which such an approach is appropriate and may prove effective include through the request for small project proposals through a selected private sector intermediary for PCF carbon financing, or across a range of countries, such as in the Central American region. Prices paid by PCF in such circumstances would still be capped by PCF’s’ declared willingness to pay limits which would be known in advance of such competitive processes. 

One important benefit PCF seeks through competitive procurement of ERs is discovery of supply curves on price and volume in the economies and market segments concerned. This knowledge has important implications for competitive strategy for the government and private sector locally in positioning themselves to deliver emissions reductions to the global market. Competitive procurement may work across energy-end use sectors, and between power and heat suppliers, for example. However, it has proven difficult to manage competitive bidding for carbon between power producers competing to supply power to grids as emissions reductions are invariably the minority, and a “joint” product with electricity.

In the power sector, PCF’s preference is write an emissions reductions purchase agreement that is “pay-on-delivery” and runs parallel to the power purchase agreement. When private power producers are asked to bid to supply both power and carbon offsets, they are seeking a combined price which offers them satisfactory returns, and trying to artificially divide the price offer between ERs and power is impractical. While alternative methods of inducing competition are being explored for ER purchase in open power markets, PCF will most likely offer a fixed price for carbon based on an assessment of risks locally and the bidders would factor this into their power price.  

Post-negotiations review of lessons learned

PCF seeks to learn aggressively from experience in actual transactions to purchase ERs and to share this learning with those participating in PCF and with other stakeholders.  To support this objective, post-negotiations workshops will be held after each ER purchase agreement is finalized and the underlying projects are approved. These workshops are to be hosted by the project sponsor and host governments for the investments and facilitated by PCF. PCF investors are invited to these events, along with members of the PCF’s Host Country Committee and Technical Advisory Group (NGOs, researchers, analysts specialized in CDM/JI transactions). Limited financial assistance is available from donors outside of the PCF’s administrative budget to support participation of host countries and their NGOs.

Lessons learned from each transaction are documented following these workshops and posted on the PCF web-site and incorporated in training materials for PCF task teams and where needed, the Operational Handbook.
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� Quality was defined primarily as a high likelihood of PCF emissions reductions being creditworthy against Annex I countries’ obligations under the Kyoto Protocol to reduce their greenhouse gas emissions. However, quality in PCF ERs is also meant to encompass environmental and social quality. From the climate change mitigation perspective, high quality means there is a great likelihood that emissions reductions claimed means that emissions reductions have occurred compared to what would have been the case without PCF financing. For the local environment and social setting, PCF ERs should be achieved through projects that do no harm, and preferably result in improved social and local/regional environmental outcomes. In addition, wherever practical, PCF’s Monitoring and Verification Protocols will include data collection requirements to allow quantification and certification of other environmental and social attributes wherever this can be done at a low marginal cost.


� Relevant Bank experience includes the Bank’s GEF climate change portfolio where “Short Term Measures” (STRM) projects have resulted in carbon offsets at $1-10/ton/Carbon�. The volume of GEF climate change investments (FY92-99) was $581 million, or about $2 billion in total project financing, and the STRM measures projects, including fuel switching from coal to gas and co-generation, was approximately $30 million, or about $120 million in total project financing to mid-1999�. In addition, a retroactive review of the cost of climate-friendly changes to bank energy sector operations (The Effect of a Shadow Price on Carbon Emissions in the Energy Portfolio of the World Bank: A Backcasting Exercise, 1998) indicated that if a $20/t/C shadow price had been incorporated into the project economic analyses, roughly 40% of the Bank's energy sector portfolio during 1990-96 would have been strongly affected (i.e. having a negative NPV).  These results would translate into about $7.8 billion of Bank loan funds during the same period going to projects that would have been sensitive to a carbon shadow price�. Finally, PCF deals under review and in the pipeline confirm these assumptions.








� The relationship between time period for achievement of ERs and the PCF’s price objective continues to be an issue with Fund Participants.  Following the first annual Participants Meeting in June, 2000, Participants requested the Fund Manager to provide a comparative analysis between eligible technologies of the impact on price of PCF ERs if they were to be achieved entirely before 2012 compared with, say, through 2020 (which is closer to the actual project life for most investments). This analysis is to inform further review of the consistency between Participants’ time of delivery preferences and the PCF’s portfolio wide price outcomes objective.


� The following is a quote from the PCF Feasibility Study “Prototype carbon Fund. A Trust Fund of he IBRD” Final Report, April 1998, “Current information on supply indicates that the PCF’s target price range ($10-20/tC) is consistent with the mean “ask” price of project-based carbon. Any future influx of supply, combined with bidding down from other cost-driven buyers in the market, will likely push prices down”. Please note that the PCF price target quaoted here was the Consultants’ assumption and not the price target agreed with Participants of $20-30/tC.





