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Regulating the Clean Development Mechanism: Implications for Investors, Developing Countries and the Environment

1 Introduction

Economic models suggest that the capital requirements needed to significantly reduce greenhouse gas emissions globally are large.  The Clean Development Mechanism (CDM), together with other mechanisms identified in the Kyoto Protocol, is designed to put in place market-reliant incentives for private investment for emission-reducing projects in developing countries.  Because the reduction credits created by CDM projects can only be used to meet regulatory requirements, the value of the emission reductions depends critically on the rules that establish and regulate their creation and use.  Rules that leave doubts about the environmental benefits of the projects or lead to outcomes that are considered unfair will undermine the rationale for the CDM and ultimately erode support for the broader climate change agreement.  Economic models also suggest significant gains from trade.  Rules that limit the use to which certified reductions can be put by restricting trade, rules that lead to inefficient processes, and rules that limit opportunities to manage risk will reduce the value of the reductions and the flow of investment to developing countries without benefit to the environment.  Conversely, a regulatory system that facilitates investment and trade and warrants the quality of the offsets at low cost will improve the efficacy of the program and can broaden support for the program.  Finding a balance between the quality of the protection provided to the environment, the fairness of outcomes and the economic efficiency of the process is a political process that has begun in earnest.  This paper considers the current state of the debate over the regulating rules for the CDM and the implications for the markets the CDM is expected to bring about.

The Clean Development Mechanisms project cycle and the regulations that support it give rise to two very distinct types of markets.  First, the process is expected to generate certified emission reductions (CERs) – homogeneous emission reductions that are standard in their effect on global warming and certified in their quality.  Second, the process gives rise to markets for investment in projects that anticipate the creation of CERs.  Associated with both types of markets are supporting secondary markets that facilitate investments and risk management.  During the Sixth Session of the Conference of the Parties to the UN Framework Convention on Climate Change (COP 6), differing views about appropriate regulation for the Clean Development Mechanisms were discussed.  This paper examines the alternative models and discusses the implications of proposed regulations for the Clean Development Mechanism on anticipated markets and the consequences for developing countries and the environment.  Lessons from financial and commodity markets, relevant for mature emission reduction markets, are presented.

Following this introduction, the paper is organized in the following way.  In the next section, two stylized versions of competing regulatory models are outlined that are subsequently used to facilitate the discussion of regulatory language contained in current negotiation text.  Two distinct types of regulations emerge that correspond to pre- and post-certification markets and these are discussed separately.  The first set of regulations (market regulations) determine how already-certified offsets can be used and traded and are discussed in section 3.  Section 4 considers proposed “implementation rules” – the rules that govern investments in offset projects and the process that leads to the issuance of certified offsets.  In this context the proposed project cycle is discussed as well as the cost of administering implementing regulations and the needed capacity of regulating institutions.  Estimates regarding the costs of demonstrating compliance – common to both regulatory approaches --are presented as well.  Section 5 discusses how the implications of the proposed market and implementation rules for managing the risks.  Section 6 considers the implications of the rules for investors.  Section 7 considers positive lessons taken from other markets.  Section 8 concludes.

2 Background: models of regulation

The agreed objectives of the CDM are to assist non-Annex I countries in achieving sustainable development and Annex I countries in achieving compliance with their emission limitation and reduction commitments
.  Broadly, the CDM is expected to provide a framework under which countries that have pledged to reduce carbon emissions can earn credit for reductions achieved by projects in developing countries.  Reductions are measured against business-as-usual practices, or baselines.  CDM rules are expected to determine how baselines are established, how reductions are measured, when credits can be earned, and how credits are used.  To advise on how best to go about achieving the objectives, the United Nations Framework Convention on Climate Change (UNFCC) assembled a committee of specialist.  A recent document (Stewart et al., 2000), reported the key findings of the Ad Hoc Working Group on the CDM concerning the types of institutions and processes needed to carry out the dual mandate the authors of the Kyoto Protocol intended for the CDM.  Informed in part by the findings of the working group, the delegates at COP 6 were charged with putting in place rules that would establish and regulate the CDM.  No agreement emerged at the November 2000 meetings at The Hague.  A series of notes, prepared under the authority of the President of COP 6 to facilitate future work, summarizes the differing views of delegates to the Convention and provides bracketed text to highlight areas of disagreement among delegates.  Two alternative models are given for financing CDM projects
.  In addition, competing version of supporting regulations are presented that reflect the competing regulatory models.  By selectively choosing among the bracketed terms, numerous outcomes are possible.  For the purpose of discussion, we simplify the possibilities and present two stylized models of regulation.

Associated with the first financing option is a regulatory approach that we term the “commodity model”; markets are relied upon to reach the goals of the Kyoto protocol at least cost.  Credits of all types, once certified, are fungible, transferable and bankable for use in the following commitment periods.  The determination of the location, technologies and levels of related investments are left to private market participants in response to the economic incentives the regulations put in play.  Measures that ensure quality prior to certification are stressed.  Profit incentives are also expected to give rise to supporting markets along with transaction-related institutions.  Current analogies for this model include commodity markets and markets for tradable permits -- for example, the US SO2 permit market and markets for fishing quotas in New Zealand.  Proponents of market-reliant regulatory approaches stress the economic and administrative efficiencies of such systems and the objective of obtaining environmental goals at least-cost.

Associated with the second financing option is a second regulatory approach that we term the “directed trade and investment model.”  In this model the regulatory process, involving the investing and hosting country Governments, the Executive Board of the CDM and the Parties to the Climate Convention, is expected to play a larger role in directing private and public investments in emission-reducing investments.  The objective of lowering compliance costs is given lower priority and institutions established by the Kyoto protocol are expected to directly and significantly influence decisions regarding which parties create reduction credits and how, once created, offsets are traded among parties.  Policy and deliberation play a greater role in determining project location and choice of technology.  The model is similar to early government-sponsored “activities implemented jointly” (AIJ) programs, but the Global Environmental Facility and lending by multilateral financial institutions are better analogies.  Proponents argue that early project review prior to certification is more likely to protect the environmental benefits of the treaty and foster more appropriate technologies.  Moreover, proponents suspect that market-based outcomes, whereby credits flow to the highest bidder, would be viewed as unfair by many participants.

How government choose between the two regulatory models will significantly affect the role of markets and the degree to which trade influences the cost of obtaining Kyoto-targeted reductions in greenhouse gas emissions.  Differences between the approaches show up most vividly when considering proposed “market mechanism rules” --  the rules that will govern how already-certified offsets can be used and traded among participants.  But the differing regulatory models also have implications for the “implementation rules” – that is, the rules that govern how investments are made in offset projects and the process of certification.  It should be kept in mind that not all implementing rules can be neatly associated with one of the two regulatory models and not all differences in proposed rules are driven by different philosophies regarding appropriate regulations.  For example, both models give rise to a similar project cycle and the cost of demonstrating compliance would be similar under both approaches.  Nevertheless, the combined effects of key differences in proposed language from the President’s notes would lead to very different market structures and to very different outcomes regarding the significance of the CDM and the role of developing countries.

3 Rules that govern flexibility

Under the terms of the Kyoto Protocol, “Annex I Countries” – most OECD countries and the transitional economies of Eastern Europe – would agreed to reduce emissions of six greenhouse gases by an average of 5.2% below their 1990 levels over the first commitment period of 2008-2012.  Since the emissions of the six gases are often stated in carbon-equivalents, they are commonly referred to as carbon emissions.  Under the agreement, countries that have pledged to reduce carbon emissions could meet some portion of their pledged reductions by generating project-based reductions in other countries.  The Clean Development Mechanism is the set of rules that governs the creation and use of credits – known formally as Certified Emission Reductions (CERs)-- that arise from projects hosted in non-Annex I countries, that is, in countries that have not pledged to limit emissions.  Joint Implementation (JI) is the separate process of generating a similar type of credits – emission reduction units (ERUs) hosted in Annex I countries.  Each country that pledges reductions is assigned an emission quota; when emissions fall below pledged levels, countries can trade the surplus parts of assigned amounts (PPAs).  The provisions for Joint Implementation (JI) between Annex I countries, the Clean Development Mechanism (CDM) and emissions trading and emission trading are known collectively as the “flexibility mechanisms” of the Kyoto Protocol.

Key provisions of the negotiation texts reflect fundamental differences about the flexibility mechanisms – including the CDM.  Provisional text that reflects the commodity regulatory model places few constraints on how credits can be used.  In addition, proponents of the commodity approach argue that because emissions have an equal impact regardless of where the emission occurs, reductions credits should count equally against obligation whether the credits are generated under JI or the CDM.

Proponents of the directed approach argue that lowering the cost of meeting Kyoto targets also reduces domestic incentives to structurally change.  They are concerned that emission trading will also be artificially cheapened by so-called “hot air” – surplus assigned amounts generated by the retrenchment of the transitional economies in Europe and Asia.  Some proponents also expect emission trading to bring about “unfair” results and argue that wealthier countries are morally responsible to meet emission targets through domestic reductions.
  Consequently, restrictions of varying degrees are sought for the flexibility mechanisms.

3.1 Restricting transferability, fungibility, and banking

Bracketed text in the negotiation document potentially precludes transfer of CER ownership (transferability).
  The proposed language suggests that CERs would be irrevocably assigned during the final certification stage – that is, the transfer of CERs is automatically triggered by the Operational Entity’s verification report.
  In addition, there are also proposed requirements that project sponsors must register the project with relevant CDM authorities.  If no provisions are made for later changing the entities named during registration, then limits on transferability will be irreversible from a point very early in the life of the project.  Restrictions on transfer are clearly at odds with the commodity regulatory model, but do not appear to address concerns about unfair outcomes since there is not reason to expect that later adjustments to ownership would lead to less fair outcomes.

Other bracketed text limits fungibility
 -- the ability of countries to substitute CERs for Emission Reduction Units (ERUs) and Assigned Amount Units (AAUs).  This restriction means that, although the three units may represent equivalent measures environmentally, they will be treated as distinct for the purposes of trade.  Such a provision addresses directly the notion that some reductions must be achieved domestically.

During the various UNFCCC meetings, some Parties have also proposed limits on banking – that is to say there are provisions that would require that all CERs be used exclusively to meet first commitment period obligations.  It is unclear how the proposal advances either regulatory model.

3.2 Consequences for secondary and derivative markets

Transferability: In spot markets, multiple buyers and sellers come together to exchange a common good.  Transferability is fundamental to this type of market.  Transferability would allow buyers and sellers to discover the price, or market value of CERS and would make reduce the opportunity for non-competitive outcomes due to limited information.  With transferability, CERs would flow to countries or firms where they are most valued and efficiency gains from arbitrage would result.

Regulations that would restrict the development of spot markets would also stunt the development of derivative markets in futures, options and related instruments that depend on spot markets for settlement.  These instruments, common in commodity markets, provide investors with information about market expectations and volatility and offer market participants an avenue for hedging price risks.  Moreover, buyers and sellers of contracts on a formal exchange – such as the Tokyo Grain Exchange – deal directly with the exchange, not with each other.  The exchange guarantees the contract’s performance, consequently reducing the risk that the terms of the contract will not be honored.

Fungibility: The effects of further restrictions on fungibility are moot without transferability.  However if transfer were allowed, proposed restrictions on fungibility would create differences in how CERs, ERUs and AAUs could be used.  In turn, prices would differ as well.  Restricting fungibility could effectively promote greater investment in the economies of developed countries; however, shifting incentives would also discourage investments in developing countries by reducing the demand for CERs relative to domestic reductions and ERUs.  Projected investment in CDM would fall, along with related proceeds intended to address the needs of the most vulnerable developing countries.

Banking:  In markets of all types, inventories are drawn upon to meet unexpected changes in supply and demand.  This precautionary demand for inventories adds to their value.  In the case of CERs, banking would allow market participants to create reductions as a guard against shortfalls and in anticipation of second commitment period market conditions.  Allowing banking would enhance the value of CERs.

In addition, restriction discourages entities that would prefer to reduce emissions early on for use in the second commitment period from doing so.  Consequently, because early emission reductions benefit the environment more than later reductions, precluding banking would have an adverse effect on the environment.

Since inventories can be drawn down when prices are high and accumulated when prices fall, inventories also smooth market prices.  Without banking, the value of any surplus CERs would fall to zero with the close of the commitment period.  Often, expiration periods – for example “triple witching” days when US futures and option contracts on security expire – are associated with brief but dramatic periods of volatility.  Consequently, restrictions on banking may result in more volatile markets.

3.3 Anticipated benefits 

Economic models show that trade in carbon offsets can substantially reduce the cost of implementing the Kyoto Protocol.  For example, Ellerman, Jacoby and Decaux (1998) suggest that trade can lower the global costs of the agreement from $120 billion (unrestricted trade) to $11 billion (complete autarky).  Models of potential market size also indicate that CDM projects could generate a substantial inflow of investments (table 1.)  The models generally take as given transferability and the fungibility of CERs, ERUs and AAUs.  

Table 1: Projected market size for carbon offsets in 2010 from selected models

	
	Overall market size
	Clean Development Mechanism

	Study
	Million tons carbon
	Market share (%)
	Market value ($US Billion)

	Ellerman, et al. (1999)
	328-1,049
	0-80
	0-25

	Haites
	985-1,000
	27–57
	9.8–21

	Austin et al.
	1,200-1,300
	33–55
	5.2–17.4

	Vrolijk1
	982
	8-26
	3.3-8.6

	US Administration
	750
	19–46
	6.0–8.3

	Zhang
	621
	21-56
	0.5-4.6


Sources: Vrolijk (1999), Ellerman, Jacoby and Decaux (1999), Zhang (1999) and author's calculations.  

1Based on market shares and overall market estimates in Ellerman and Decaux (1998).

Moreover, the model predictions implicitly rely on private capital flows.  Because parties to the Kyoto Protocol are likely to agree that any investment by governments to the CDM should be additional to current levels of official development assistance (ODA), donor countries would have to allocate an amount equal to about 40% of current ODA to finance the CDM without private capital.  Conversely, the CDM would require only a 10% increase in private investment flows (Vrolijk, 1999.)  If private investments in CDM do not materialize, some reductions in the cost of implementing the Kyoto Agreement due to trade are jeopardized.  In a later section we take up the issue of how proposed regulations are expected to affect investment incentives.

4 Implementation rules

Alternative language proposed in the negotiation text leads to a common set of stages in the creation of Certified Reduction Units (CERs) generated by CDM projects.  The stages are also consistent with those set out by the advisory CDM Working Group.  The primary differences between the two approaches relate to the frequency and timing of regulatory interventions.  The “commodity model” would more rely on ex post review in assuring quality.  The “directed investment model” would rely more on regulators to influence additional project characteristics through ex ante reviews.  We return to key differences after briefly reviewing the proposed CER project cycle.

4.1 Background: the project cycle

The six stages of the CER project cycle, common to both models are: 

a. Project identification:  In this stage, investors and project managers identify potential projects that meet both the objectives of the project partners and the criteria established by the relevant CDM institutions.  Included in the CDM criteria are standards for i) meeting the sustainable development objective of the CDM; ii) establishing the project baseline; and iii) standards for meeting the environmental additionally objective of the CDM
.

b. Establishing a monitoring plan: Project managers must plan how they will document that the project met CDM criteria and how they will monitor and measure emission reductions.
c. Validation: The process of validation by an independent third party (“operational entity”) accredited by the CDM assesses whether the project, as designed and with expected outcomes, meets CDM-established criteria.
d. Registration: Project sponsors must register the project with a relevant CDM authority or an agent authorized by the CDM.
e. Verification and certification: As planned emission reductions are generated, an independent operational entity accredited by the CDM will verify the veracity of the claimed reductions.  On the basis of the verification process, the operational entity certifies the emission reductions achieved relative to the baseline.

f. Issuance: In the issuance stage, the Executive Board of the CDM authorizes, ex post, the number of CERs to be issued, based on the operational entity’s certification report.  CERs are then transferred to the accounts of project participants involved.

In addition, the CDM may include stages where Parties involved in the project can request a review of the validation, verification and certification process of a given project. 

4.2 Administration

In the “commodity model”, stages leading up to certification include requirements that condition certification, but stages do not in themselves represent gateways that require decisions by regulators.  The system depends heavily on clear guidelines.  Risks of all types related to certification fall to project participants.  In this model emphasis is place on ensuring the quality of emission reduction by concentrating resources on the verification and certification stage of the project cycle.  The regulatory process in unconcerned about how and where CERs are produced, unless those issues relate to the integrity of the certification.

In the “directed investment model,” regulators intervene more frequently and earlier in the process.  Potentially, regulators could require early judgements about individual projects from governments as well.  For example, language in the negotiation text would require the participation of an Annex I Party or legal entity in all project activities.  Another section proposes that all projects must be approved and endorsed by the Annex I Parties prior to validation 
.  Increasing the control of regulators allows criteria other than profit and risk to guide project selection, but does so by increasing costs and sacrificing efficiency gains.  The increases show up as increased transaction costs to projects and increased administrative costs.  

Administrative costs: It is difficult to come up with a reasonable estimate of CDM administrative costs under a “commodity-model” regulations.  For example, administrative costs for US sulfur dioxide program – which resembles the commodity model -- amounted to about $60 million for the first five years of the program and required a full-time staff of about 150 (Mullins, 1997.)  This worked out to about $1.50 per ton of S02 or about 1-2% of the cost of an S02 allowance.  However, the program operated in one country and, in phase one, covered 263 coal-fired boilers.  The CDM will regulate a greater number of projects that are geographically and technologically more diverse.  These differences will lead to higher administrative costs, but by how much is difficult to judge.

More can be said however about the scale and capacity of a CDM institution that follows the “directed investment model” by examining the early regulatory experiences of the Global Environment Facility.  The Facility includes biodiversity and climate change focal areas relevant to future CDM projects; the GEF has a well-defined project cycle; and the average scale of GEF projects is also consistent with the anticipate scale of CDM projects.  The investment-directing regulatory approach of the GEF project cycle is motivated by the explicit mandate of the GEF to undertake activities that economic incentives would not justify.  The GEF both regulates and sponsors GEF projects.  Consequently, limited GEF resources are put at risk when projects are approved.  To safeguard these resources, the GEF matches ex ante grants with ex ante scrutiny

Table 2 summarizes information about biodiversity and climate change grants approved by the GEF from 1991-1999.  Most of the resources for the two focal areas were devoted to 242 projects with an average size of over $7 million.  The GEF also provided institution-building grants and studies under “enabling activities.”

Table 2: Projects under GEF biodiversity and climate change focal areas, 1991-1999.

	
	Combined projects and enabling activities
	Enabling activities
	Projects

	Program
	nine-year  total
	amount
	average size
	nine-year  total
	Amount
	average size
	nine-year  total
	amount
	average size

	
	Number
	Millions
	number
	Millions
	number
	millions

	Biodiversity
	298
	$ 991.0
	$ 3.33
	166
	$ 44.48
	$ 0.27
	132
	$ 946.5
	$ 7.17

	Climate change
	227
	$ 884.0
	$ 3.89
	117
	$ 72.11
	$ 0.62
	110
	$ 811.9
	$ 7.38


Source: GEF

The GEF project cycle (given in Annex I) relies heavily on the early interaction of GEF staff and project sponsors.  Prior to final project approval, project sponsors are required to submit project details for review or approval by GEF staff and management six to seven times during the project cycle.  Independent experts also review the project.  Moreover, project approval is determined by the GEF Board, which traditionally seeks a consensus among its members.  However, the interventions come primarily at the front-end of the project; once approved, interventions by GEF staff are few, and project sponsors are largely relied upon to carry out the approved project with periodic reports provided to GEF staff.

The active participation by staff shows up in administrative costs, which are significant relative to disbursements.  Since the interventions are early on in the project life cycle, average administrative costs tend to decline as the portfolio ages.  As seen in tables 3, the administrative costs of the GEF have fallen from very high levels to roughly 20% of the value of disbursements.

Table 3: GEF Administrative costs and project disbursements, 1991-1997

	
	1991
	1992
	1993
	1994
	1995
	1996
	1997

	
	$US millions

	Administrative costs
	3.20
	15.90
	18.50
	22.40
	26.40
	28.40
	32.90

	Disbursements
	0
	4.75
	26.41
	59.96
	93.38
	153.15
	141.21

	Share
	
	335%
	70%
	37%
	28%
	19%
	23%


Source: GEF Corporate Business Plan FY99-01

If the 20% cost of GEF administration can be used as a guide, and if the size of the CDM market were indeed to match the projections given in table 1, the predicted total administrative costs for the CDM would average between $1 billion and $3.5 billion in 2010.

Administrative capacity: Model projections provide a wide range of potential outcomes; however, middle-of-the-range estimates from all of the reported models suggest that CDM administrators will review a number of projects large by most measures.  For example, in Figure 1, simulated rates of CDM review and approval, based on model projections, are contrasted to the pace of review for climate change projects in the GEF portfolio and to the number of projects approved by the two main lending programs of the World Bank in 1999/2000
.  The projections suggest that the scale of the CDM project cycle will be much larger than that of the GEF climate change focus area and similar in size to the project cycle for the primary World Bank lending programs.

Figure 1: Projected annual CDM project approvals and World Bank Group project approvals for IBRD and IDA in 1999/200. 
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4.3 The cost of demonstrating compliance

For investors, the cost of following CDM rules and procedures influences choices on whether to achieve reductions domestically, in Annex-I countries or in developing non-Annex I countries.  Under either model, the cost of complying with rules that sensibly guarantee CER quality will be considerable.  An early insight into the costs and effects of complying with CDM procedures comes from the World Bank’s Prototype Carbon Fund (PCF)
.  The steps in the PCF project cycle are identical to the project cycle steps documented in the Consolidated Text on Principles, Modalities, Rules and Guidelines for CDM (FCCC/SB/2000/4.)  Based on early project experience, PCF staff anticipates that early front-end transaction costs for CDM will run about $100,000 to $200,000 per project.  Costs associated with baseline studies ($20,000), designing a monitoring and verification protocol ($40,000), third-party validation ($20,000 to $40,000) plus legal fees associated with designing reductions purchase agreements and related documents comprise the total front-end costs.  In addition, the PCF staff anticipates on-going verification costs of $100,000 to $200,000 per project.

If the PCF experience and model estimates of CDM size are indicative, the scale of the CDM regulatory effort and the cost of demonstrating compliance with CDM regulations will be high.  As discussed, the PCF anticipates total transaction costs prior to any CDM fees or taxes is estimated at around $300,000 per project.  Table 4 integrates these transaction-cost averages with the model predictions of market size given in Table 1 assuming that the average CDM project size is $7.5 million.  The costs are additional to underlying investment costs – that is, the cost of generating the emission reduction.  Comparing the compliance costs in table 4 to market value in table 1 suggests that compliance costs will range from 2 – 12%, with most predictions around 2% - 4%.

Table 4: Projected number of projects and the cost of demonstrating CDM compliance.

	Study
	Projects
	Compliance Costs

	
	Number
	$US million

	Haites
	1,307 – 2,800
	392-840

	US Administration
	800 – 1,107
	240-332

	Vrolijk1
	440-1,147
	132-344

	Ellerman, et al. (1999)
	0-3,333
	0-1,000

	Austin et al.
	693 – 2,320
	208-696

	Zhang
	67-613
	20-184


Source: Table 1 and author’s calculations.

5 Implication of market and implementation rules on project risks and risk management

Risks are associated with all types of investments and while some aspects of CDM investments are unique, many of the traditional approaches to manage risk will apply.  Building portfolios that balance risks, sharing risks through investment pools and making use of markets for risk-management instruments are all examples.  However some bracketed text from COP 6 may exacerbate project risks and may preclude or make less effective the use of traditional approaches to risk management.

5.1 Market rules

Reduced liquidity: As already mentioned, market rules prohibiting the transfer of CERs would stunt the development of spot markets for certified CERs and the markets that give rise to traditional instruments to manage price risk.  Restrictions on fungibility would have a less devastating effect on the risk management markets; however, restrictions that fragment CER, AAU and ERU markets will fragment market for risk management instruments as well.  Were the equivalent emission units fungible, prices would move together as well, and a single instrument could be used to hedge price movements in all three markets.  Fragmentation results in less liquid markets where buyers and sellers of risk instruments cannot be sure that they can enter and exit without causing prices to move against them. 

Fewer contractual options: Restrictions on transfer and fungibility can also limit common contractual arrangements that project participants in other markets use to manage risk.  A simple example is benefit and risk sharing in which an investor would allow the project host to repurchase a portion of the project’s CERs at cost when prices exceed a stated level.  For the arrangement to work, the CERs must be transferable; for the CERs to be of value to the project host – a net supplier of CERs – there must be a liquid market for resale.

Increased cost for precautionary inventories: As mentioned, inventories can be held as a precaution against uncertainty.  For example, a country might hold CERs in inventory as a precaution against higher-than-expected domestic emissions, or a shortfall in anticipated ERUs -- a strategy that requires transferability and fungibility.  If at the end of the first accounting period, inventories of CERs are positive, the strategy is more expensive when inventories cannot be carried forward.  Consequently, restrictions on banking drive up the costs of some risk management strategies.

5.2 Implementation rules and risk management

A cluster of proposed rules relating to the preconditions for earning and using credits has perverse and unexpected consequences for some methods of sharing risks.  A series of options and bracketed terms sets out the potential conditions that must be met before Annex I countries can acquire CERs
.  Included in the requirements is ratification of the Kyoto Protocol and compliance with Articles 5, 7 and 8.  Together, these Articles require Annex I countries to establish a method for estimating emissions, file annual reports and submit the report to review by technical experts.  A later provision requires the same conditions before a non-Annex I country can “benefit” from CDM project activities
.  Additionally, other bracketed text would require the participation of at least one Annex I country and one non-Annex I country in each CDM project
. 

Later text relating to registration also requires the above criteria to be met by all project participants before a project can be validated and restricts projects eligible for registration to those in which emission reduction were achieved either after January 1, 2000, or after the host country ratifies the Kyoto protocol – which ever is later
.  And finally, text relating to verification implies that the verification report can only be filed if “all parties” involved in the project were eligible to participate during the period covered by the report.  

Baseline and related crediting period provisions can potentially introduce additional risks to longer-lived projects
.  For example, under certain types of technology, crediting periods would be established for maximum of 15 years without possibility for renewing, or alternatively, for five years and extended 5-yearly subject to meeting validation conditions.  Investors in projects with irreversible investments that rely on and are expected to produce CERs beyond fifteen years would in choosing the 5-yearly renewal of the crediting period run the risk that validation criteria might change in a way disadvantageous to the project.  Additionally, how to handle projects and baselines that span more than one crediting periods is not addressed by currently proposed regulations.  Together, the restrictions exacerbate the country risks associated with in the following ways:

Uncertainty about project lives: The process of ratifying the Kyoto Protocol and the reporting and review provisions of Articles 5-8 are likely to be time consuming.  Emission-reducing technologies with longer lives become riskier as uncertainty regarding the “starting time” for crediting becomes more uncertain.  Regulations that require re-validation of baselines can introduce uncertainty about emission reductions to be earned toward the end of the project life.  Moreover, waiting to start means fewer early reductions, which will negatively affect the environment.
Forced partnerships: The rule that at least one Annex I and one non-Annex I countries must participate in a CDM project prevents developing countries from sponsoring domestic projects in anticipation of future CER sales.  By taking on a partner – even a private entity – the project then assumes the risk that the Annex I country will fail to meet one of the qualifications, jeopardizing anticipated credits.

Disincentives to pool investments: For investors, a common way of managing risks associated with any single project is to share risks with other investors.  Investment funds are pooled and ownership is shared.  However, pooling under the suggested implementation rules could heighten investment risks.  For example, if all participants must be “eligible” during the period covered by the verification report, adding new investors would increase the probability that at least one of the investors fails to maintain eligibility during the period covered by the verification report.

6 Combined implications for investment

The regulatory process will affect directly the demand for CDM reductions relative to alternative mitigation choices.  Regulations will also affect the costs and incentives to invest in CDM projects.  Upon examination, proposed regulations would not be neutral with regard to the scale of the project, nor to the choice of the technology.  Because of direct restrictions and indirectly because of scale and technology considerations, proposed regulations would not be neutral with regard to the characteristics of hosting countries.

The process of regulation -- its design and implementation -- also affects uncertainty related to making irreversible investment decisions (Abel and Eberly, 1999).  One consequence of uncertainty is that it increases the "user cost" of capital -- that is, new investments are more difficult to justify when firms perceive that the potential for stranding capital in unproductive uses has increased.  Moreover, uncertainty will not have equal affect on all investment projects.  Fernando and Munasinghe (2000) consider how uncertainty encourages incentives to delay investment in the context of emission reduction projects.  They find that, all other things equal, the incentive to delay investment in emission reducing projects: i) increases when the projects fixed costs are proportionately high relative to total costs; ii) increases when the cost of reversal is proportionately high; iii) increases for longer-lived projects; iv) increases as the benefits of the GHG reduction become less certain.

The indirect effects of uncertainty on CDM investment will sometimes offset and sometimes enhance the direct effects of regulations on the demand for CDM projects.  Broadly, the proposed regulations are likely to have the following effects on investment incentives.

Bias against investing in developing countries: Proposed limits on fungibility, by limiting the demand for CERs, would directly limit investments in CDM projects and encourage domestic emission reductions and investments in less restricted ERUs.  In addition, regulations that add to the cost of CDM projects relative to other sources of emission reductions will also shift potential investments of the CDM.  By increasing the administrative costs that are recovered through CDM fees, a directed investment regulatory model will exacerbate the bias against CDM investments.  Regulations that increase the cost of demonstrating compliance will have a similar effect, however increased compliance costs may also enhance the quality of resulting CERs.

Proposed limits on transferability coupled with requirements that CERs be assigned at registration would enhance the irreversible nature of CDM investments.  This added risk would encourage investors to seek alternatives to CDM investments.

Bias against projects with long lives: The bias against projects with long lives in favor of projects comes from several sources.  By delaying the start of the productive life of the project, proposed rules on participation and crediting limit the time over which fixed costs can be depreciated.  This results in an increased average cost for credit emission reductions.  Uncertainty about second-period crediting of projects begun in the first accounting period would have a similar effect.  This would shift the cost structure of alternative project technologies.  (See figure 4).  Technologies that are most adversely affected tend to be renewable energy technologies with high fixed costs.

As mentioned above, with restrictions on transferability investors in CER projects would find it difficult to exit the project – that is, sell their investment to other interested parties.  The effect would be discourage investments generally, but also especially discourage investments in projects with long lives.

Figure 2: Effects of crediting period on average costs for selected technologies
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Bias against small projects and small economies: Because compliance and administrative costs are fixed, project scale will matter.  Small projects – like renewable energy projects that are not connected to normal grids – are not likely to receive financing.  To illustrate, the PCF staff currently uses a rule-of-thumb that requires $2-3 million in projected emission reductions to justify front-end costs.  Moreover, because larger and richer countries are likely to have projects of larger scale, high-cost compliance will discriminate against smaller economies.

7 Summing up and drawing on lessons 

Key differences in proposed regulatory language  (summarized in table 5) relate to perceived differences among negotiators over the relative merits of market-reliant trade-based efficiency gains and perceptions of fair outcomes.  Largely, the debate focuses on how heavily countries that have pledged to reduce their emissions can rely on reductions generated elsewhere.  These concerns are the crux of the debate over fungibility.  Proposed limits on fugibility would shift the burden of reducing emissions to developed countries, but would also reduce the incentives for new investments in developing countries.

Other regulations would give public institutions greater say in how investments are made.  The relationship between these regulations and fair outcomes is less clear and are likely to result in higher costs, greater risks and fewer opportunities for investment in technologies that require large initial levels of investment.  Though not clearly articulated, the preference among some for greater control by regulators relates partly to concerns over the environmental integrity of a regulatory process that relies on markets.   In this section, we turn our attention to positive lessons from other markets that suggest ways that enhance the integrity and efficiency of the regulatory process, and ways in which the regulatory process can provide information to the market that increase gains from trade.

7.1 Determining fair outcomes

Debates concerning justice often result from proposal to use market-reliant methods to manage the use of common resources.  For example, tradable fishing quotas are a common devise for sustaining fish stock how to launch new management systems fairly is almost always debated.  For example, in the case of Iceland, the fundamental fairness of favoring some citizens with the right to fish at the expense of future generations was challenged (Arnason, 1993.)  In the United States, Kruger and Dean (1997) cite a USA Today editorial declaring that “people will die” because of allowance trading under provisions of the US Clean Air Act.

In the end, successful tradable permit schemes often come about after alternative approaches fail.  Often, the final environmental goals are the result of bargaining and deal making – sometimes at the expense of the environment.  Where successful, market-reliant solutions have been able to convincingly demonstrate benefits to the environment, thus garnering public support.  For example, early results from the US SO2 program brought about early emission reductions far in advance of those anticipated.  By creating a system in which emitters are also vested participants, market-reliant systems also dull the incentives for opposing emission controls (Larson and Parks, 1999.)  

7.2 Lessons on quality

Experience from emission reduction programs in the US shows that political viability often depends on demonstrating the efficacy of the program.  The RECLAIM program to control smog in the Los Angeles basin followed 50 years of failed policies.  The 1990 law that established US Acid Rain program was the last of 70 bills introduced.  Public support and consequently the viability of the programs depended on the demonstration of their efficacy
.  For implemented greenhouse gas programs, success will largely depend on the monitoring, validation and certification components of the project cycle, and the oversight capacity of the CDM institutions.

Experience shows that the process can be expensive.  Under the US program to control sulfur dioxide emissions, continuous monitoring costs are estimated at $120,000 per smokestack.  Kruger and Dean (1997) report that 1995 monitoring costs constituted about 7% of compliance costs, which in 1994 were expected to average over $2 billion per year (US General Accounting Office, 1994.)  For CDM projects, costs associated with monitoring, validation and certification are likely to make up the bulk of the administrative costs.  For the PCF, validation is expected to cost about 2% of the value of the emission reductions – about half of the costs required to demonstrate that CDM criteria have been met.  Baseline calculations, MVP planning, and related legal costs add nearly another 2%.  Among these costs, some are likely to fall.  Much of the design work for PCF baselines, monitoring and evaluation protocols and contracts are first-of-their-kind efforts and subsequent projects will benefit with lower development costs.  Moreover, since much of the PCF design will be in the public domain, other firms may benefit as well.

Because emission reductions are based on a regulatory rather than a physical process, inventories must be also accounted for to ensure the environmental integrity of the program.  Quickly establishing the capacity to oversee and track the creation of CERs will be a significant challenge.  Early experience from the US Leaded-gas Phase down, begun in 1982 is relevant.  The US Environmental Protection Agency (EPA) proved unprepared to adequately monitor trade in certificates that allowed refiners to include lead in gasoline.  As the overall aggregate level of allowed lead content diminished and allowance prices rose, fraudulent allowances were marketed (Lambert, 1996; Hahn and Hester, 1989.)  Tracking and prosecuting violators after-the-fact proved difficult and expensive for the program.  It also brought into question the environmental benefits of the program.  Subsequent US programs have emphasized computer-based tracking and all US SO2 allowance trades are posted in a Web-based database within 24 hours (Larson and Parks, 1999.)

7.3 Price discovery and transaction costs

Without limits on transferability, certified and warranted CERs will become a commodity.  Many of the same laws and institutions that regulate and manage commodity and financial markets can be adapted for CER trade.  And indeed, instruments related to emission reductions have been proposed for Chicago, London and Sydney.  In commodity exchanges, like the Chicago Board of Trade or the London Metals Exchange, exchange-recognized warehouses warrant quality
.  The formal exchanges concern themselves with counter-party risk, standing behind trades.  Consequently, buyers and sellers of a futures contract depend on the exchange, rather than individual trading partners, to execute the transaction.

For SO2 allowances in the United States, trades must clear an EPA’s Allowance Tracking System (ATS) after occurring, but private over-the-counter (OTC) dealers handle most trades
.  During Phase I, counter-party risk was minimal since only 110 electric utility companies and a handful of brokerage firms handled most of the trade volume so that counter-parties are well known.  Trade volume was low early in the program (less than half a million allowances were traded in 1992 and 1993), but by 1995 volume exceeded 5 million allowances – about the same as actual 1995 emissions.

Formal exchanges also allow for public price discovery.  Prices in OTC markets are, in some cases, less accessible.  This proved true early on for US S02 permits, when auctions attracted little participation and prices on party-to-party trades were not publicly available.  Private brokerage firms soon filled the void, posting bid and offer prices on the World Wide Web
.  In turn, the price discovery mechanism facilitated a number of market developments – most of which were unanticipated by the program designers, driving the cost of allowances to one-tenth of the price anticipated by the EPA.  The market responses included: the lowered transaction costs already mentioned; fuel switching to cleaner coal; and advancements in scrubber technology.

Finally, once certified there will be transaction costs associated with CER trades.  Doucet and Strauss (1994) calculated that early trade-related transaction costs for the US Acid Rain program were about 6% of the underlying SO2 allowance.  However, the experience of the US programs suggest the cost of buying and selling CERs will fall rapidly as information is developed and private firms gain experience.  For example, Zorpette (1994) reports that fees related to sulfur-dioxide permits under the US Acid Raid program have dropped to as low as $1.75 per allowance – or about 1-2% of the underlying value of the permit.

7.4 Trade and regulations prior to certification

The notion of basing tradable emissions instruments on a counter-factual scenario is unique to JI and CDM.  Most tradable emission instruments – included proposed trade in assigned amounts – are derived from caps on levels observed in the past.  Because the approach is novel and unfamiliar, it will necessarily be a source of uncertainty.  This was confirmed by when early market participants were interviewed about perceived risks concerning tradable carbon instruments as part of a World Bank study (Larson and Parks, 1999.)  Ranked second, after concerns about the tradability of ERUs and CERs, were questions concerning host country policies and institutions: would host countries be able and willing to uphold project agreements?  When questions regarding secondary markets were asked, respondents identified the possibility of heterogeneity among carbon credits as the greatest market risk – that is that the process will not lead to a standardized commodity-like instrument of trade, but rather to a broad class of instruments distinguished by country of origin or technology type.  

The five project cycle stages prior to certification are not specifically designed to address uncertainty or minimize transaction costs.  Rather, the stages are expected to: provide a basis for making investment decisions; develop a strategy for meeting CDM criteria; and provide documentation that CDM criteria have been met.  However each step in the process provides opportunities to lessen uncertainty and diminish costs. 

Project identification: Of first importance for CDM institutions is clarity of CDM criteria.  The criteria of are two types however.  Two of the criteria are meeting the development objectives of the host country, and guaranteeing that investment flows are supplemental to regular development assistance.  These country-specific criteria will define the type of project that can be funded and the source of funding.  The host country may issue broad guidelines – for example, all private-source investment might be considered supplemental and all investments in specific sectors may be deemed consistent with development priorities.  Alternatively, the host country may wish to review each project case-by-case.  Such decisions will influence investment choices through their effects on time-delays, transaction costs and uncertainty.  However, the quality of generated reductions – that is, the environmental benefits of the reductions – do not depend on the location or the technology producing the reduction.  Put another way, heterogeneity in projects and project incentives will not necessarily lead to heterogeneity in CERs.

The criteria that establish valid baselines and environmental additionality set the standards that define CERs as a commodity.  Putting in place a common set of environmental criteria is crucial.  Otherwise, CERs will be distinguished by origin.  All things equal, transaction costs are higher for markets in heterogeneous instruments like stocks and bonds.  More significantly, countries and firms facing limits on emissions will seek the least expensive solution.  If least cost is also low quality, the environmental benefits of the agreement will be compromised.

When establishing common criteria for baselines, the working group report and early lessons from the Bank’s PCF suggest that standard-oriented baselines that rely on performance benchmarks, reference technologies and multi-project and sector baselines can potentially reduce development costs.  Moreover, experience from commodity markets show that private associations can be useful in developing standards and in disseminating best practices.

Establishing MVPs, validating designs and registering projects: Prudent investors will include in the design of their projects a method of substantiating claims for CERs when they face the risk of not gaining certification.
.  At issue is whether CDM institutions or related local agencies that represent the governments of host and investors need render an ex ante judgement on the project design.
.

Investment review was common under AIJ pilot programs since the programs were designed primarily to generate project-based experiences that could be analyzed to better design rules implementing the Protocol.  For investments motivated by trade opportunities, the triple-gateway serves little public purpose.  Ex ante review of a large number of projects would tend to waste limited institutional capacity by forcing ex ante reviews of some projects that eventually will fail – perhaps due to reasons unrelated to CERs.  For successful projects, baselines and other criteria will be revisited during certification, since ex ante approval of the project does not automatically imply that the emission reductions will be certified ex post.  Moreover, uncertainty generated by the process and time lost as projects wait in queue for review will encourage business-as-usual technology over cleaner choices.

Alternatively, the CDM might merely require project sponsors to seek validation from a third-party CDM-approved firm that, as designed, their project meets host country and other CDM criteria prior to registration.  Once registered, the project’s design and the third-party finding can be placed in the public domain, where the information, organized in standard form, can be used to value the project and any related financing instruments – for example, bonds or equity shares.

The benefits of this type of registration is illustrated by the public provision of United States Security and Exchange Commission (SEC) filings through the SEC’s Web-based database, EDGAR.  The SEC requires publicly traded firms to supply quarterly and annual reports containing income statements, cash flow statements and a balance sheet.  The reports also include an independent auditor’s report that the information is developed in a manner consistent with recognized accounting practices.  The forms put financial information in a standard format that facilitates comparisons among firms.

7.5 Dispute resolution

As discussed, the value of CERs and the projects that generate them rely on a project cycle that culminates in certification.  Disputes concerning baselines or other aspects of the process are likely to emerge.  Establishing a prompt and transparent procedure for resolving disputes will lend confidence to the process.  Among storable commodities, disputes over quality are rare, since the warehouses in which the goods are stored often test and certify quality.  Perishable markets – driven by the maxim “sell them or smell them” -- have little time for certification processes.  Consequently, market participants often rely on associations of members that self enforce codes of conduct and arbitrate disputes.

The Fruit and Vegetable Dispute Resolution Corporation is a recent example that relies on procedure developed by domestic associations to settle international dispute among produce traders.  Representative of the produce industry from the three Nafta countries – Canada, the United States and Mexico – that focuses on preventing and settling disputes among its members.  Under an agreement among the Nafta governments, mediated settlements and arbitration decisions of the DRC are fully enforceable in the domestic courts of the three Nafta countries.

Similarly, the CDM may consider relying on private professional associations to help develop technical standards, foster professional codes of conduct, and arbitrate disputes.

8 Conclusions

Whether the environmental and economic goals of the Kyoto Protocol can be achieved will depend heavily on implementing rules and regulations.  The regulatory process alone will safeguard the quality of the greenhouse gas reductions that motivate the treaty.  Economic models suggest that trade can greatly reduce the cost of obtaining the goals of the Kyoto Protocol.  Whether these savings will be achieved also depends on the rules that govern investment and trade in carbon-reducing projects and the certified offsets they generate.

This paper frames the current debate in terms of two stylized regulatory models for the Clean Development Mechanism.  Implications are summarized in Table 5.  Economic models that promise benefits of trade generally start with the commodity model in mind.  Past experience has shown that a commodity markets engender spot markets that facilitate price discovery, as well as derivative markets – futures, options and others – that provide a way to mitigate price and related risks.  Some bracketed language in the documents from the COP6 meetings in November 2000 would produce a different type of model in which regulators would play an active role in directing investment on a project-by-project basis.  Still under consideration are rules that would restrict the transfer of certified reduction units and would limit trade in other ways.  Some rules would increase risks to all market participants and would erode the economic benefits predicted by the economic models.  The rules would be particularly disadvantageous to technologies that require long-term investments, especially certain renewable energy technologies.  Limits on fungibility are likely to encourage greater reliance on domestic reduction in developed countries, but also discourage investment in developing countries.  Other proposed rules place hurdles for CDM projects that investors would not find with domestic projects and consequently discriminate against developing countries as well.

Regardless of the regulatory model, the cost of insuring the quality of carbon-reducing projects will be significant.  Moreover, if predictions of market size are correct, the capacity of newly formed institutions charged with regulating the market will be strained.  Favoring ex ante procedures over ex post examination of project performance would significantly drive up the direct and indirect costs of regulation without benefit to the environment.

Table 5: Key regulatory issues and implications.
	Regulatory issue
	Relevant Text
	Regulatory approach
	Implications for the development of supporting markets
	Implications for investment 
	Implications for greenhouse gas emissions

	Limits on transferability
	FCCC/CP/2000/CRP.2, page 9.

FCCC/CP/2000/CRP2./Add.1, paragraphs 98-102
	Inconsistent with market approach; not essential to directed model goal of greater reliance on domestic reductions
	Precludes direct spot markets, forward, option and other markets for risk management instruments
	Reduces incentives to invest by making irreversibility more difficult and by limiting traditional risk-management instruments and techniques; reinforces bias against projects with high fixed cost and projects with longer lives.
	Neutral.

	Limits on Fungibility
	FCCC/CP/2000/CRP.2, page 9.
	Limits, but does not preclude benefits of market approaches; fundamental to directed model goal of greater reliance on domestic reductions
	Precludes a single market for environmentally equivalent emission reduction instruments; fragments and reduces the depth of secondary markets. May discriminate against credits from developing countries.
	Reduces incentives to invest by reducing liquidity in supporting markets; reinforces bias against projects with high fixed cost and projects with longer lives
	Neutral.

	Limits on Banking
	Some Parties to the UNFCCC have proposed the CERs are instruments to be used for meeting 1st commitment period obligations only and should therefore not be bankable.
	Limits benefits of market approach; not fundamental to the directed model
	Segments markets according to reporting period; increases end-of-period volatility
	Reduces incentives to invest by limiting the useful life of projects and by increasing end volatility y risks
	Restrictions on banking will have a negative effect on the environment since it would discourage surplus first-period reductions.

	Financing options and administration
	Paragraph 46 of FCCC/CP/2000/CRP2/Add.1.
	Option 1 reflects commodity model.  Option 2 reflects directed credit market
	Neutral
	Can add to fixed costs of projects thereby discriminating against projects with longer lives.
	Neutral.

	Restrictive rules regarding participation, crediting and the review of baselines
	Pages 10-12,  and 16-17 FCCC/CP/CRP2/Add.1
	Inconsistent with commodity model; fundamental to directed model
	Neutral
	Choices can reduce the crediting period for CERs and can reduce traditional methods of risk management, adding to investment risks and project costs.  This reinforces bias against projects with high fixed cost and projects with longer lives
	Participation rules that restrict early start-up will delay reductions and adversely affect the environment.
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10 Annex I: Global Environmental Facility Large Project Cycle
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� Annex I countries – mostly developed countries and transitional economies – pledged to meet greenhouse gas emission reduction targets under the Kyoto Agreement.  Non-Annex I countries have not pledged reductions and comprise mostly developing countries.


� “Option 1: CDM project activities may be developed, financed and implemented, individually or jointly, by Parties included [and/or not included] in Annex I and private or public entities, including international financial entities and multilateral funds.


Option 2: Funding for CDM project activities shall be provided by the participating Party included in Annex I to the participating Party not included in Annex I on the basis of the CERs to be acquired from the project activities as [sole] return for the participating Party included in Annex I for meeting part of its quantified emission limitation and reduction commitments under Article 3 of the Protocol. Parties included in Annex I may involve private and/or public entities in such funding.  CDM projects shall be financed by Annex I project participants through bilateral agreement between Annex I and non-Annex I project participants.”  FCCC/CP/CRP2./Add.1, page 13.


� For example, the World Council of Churches argues the “Wealthy polluting countries should not be allowed to buy their way out of the problem through paying for projects in other countries.  Not only is it morally imperative to make emissions reductions primarily within their own countries but setting such targets can also have a major beneficial impact on stimulating technological innovation toward greater energy efficiency and the development of renewable energy options which in turn could bring down the costs through economies of scale.”  (Paragraph 2.6, World Council of Churches, 2000) 


� Page 9 of document FCCC/CP/2000/CRP.2.


� See paragraphs 98-102 of FCCC/CP/2000/CRP2./Add.1.


� Also on page 9 of document FCCC/CP/2000/CRP.2.


� To meet the environmental additionality criteria, projects must generate less greenhouse gases than a business-as-usual approach.  This business-as-usual counterfactual is the project baseline.  Finding appropriate rules for baselining and subsequently judging additionality is the chief technical challenge to implementing the Kyoto Protocol.


� See paragraphs 37 and 56 of FCCC/CP/2000/CRP.2/Add.1


� The projected project cycle is also based on the assumption that projects will be about the same size as PCF projects.  


� A review of early lessons from the PCF is contained in Learning from the implementation of the Prototype Carbon Fund, Prototype Carbon Fund occasional paper series, 1, draft.


� See paragraphs 34-36 in FCCC/CP/2000/CRP2./Add.1.


� See paragraph 39 in FCCC/CP/2000/CRP2./Add.1.


� See paragraph 37 in FCCC/CP/2000/CRP2./Add.1.


� See paragraphs 49 and 61in FCCC/CP/2000/CRP2./Add.1.  The same paragraph also opens the door for projects under recognized pilot programs


� See paragraphs 83-84 of CRP2./Add.1.


� Potentially, under proposed rules, small projects may qualify for streamlined procedures, reducing the small project bias.


� Prior experiences with tradable emission permits in the US had been mixed leading up to the program, which faced considerable opposition.  In 1995, the first year of the program, monitoring results showed the historically largest one-year drop in sulfur dioxide emissions stemming opposition to the program (Larson, 1999.)


� Although physical deliver is rare in commodity markets, sellers of future contracts for commodities like wheat, corn or copper retain the right to physically deliver when the future contract expires.  The delivery mechanism is a receipt for goods stored in a recognized warehouse.  In turn, the warehouse is bonded and is liable for any deficiencies in the quality of the commodity.


� Only pre-registered brokers are allowed to clear SO2 allowances in the ATS; however, this can be done for a small fee.


� Visit for example, http://www.cantor.com/ebs/.


� Potentially, CDM could assist with project financing.  In this case, risk would be shared.


� When a sponsor has identified a project, which may qualify under the CDM and has obtained the approval of the host country, including sustainable development criteria, an application for approval should be submitted to the relevant CDM authority.  UNCTAD, 2000 (page 36.)
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