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Executive Summary

1.   Introduction

 This paper aims to illustrate some of the new influences which are affecting the forestry sector globally as well as highlighting some of the opportunities and constraints which are becoming apparent in this process. The report focuses on the role of forestry within the climate change debate. This has been done for two reasons; first, because the sector plays a vital role in ensuring that the predicted range of climate change is modified; and, second, because the inter-action forced by this relationship is becoming decisive in generating new products and services which may well be essential in underpinning the sector’s continued economic development. 

 The forest sector is undergoing a striking metamorphosis and is having to respond to diverse and often apparently conflicting stimuli.  One on hand, it is facing a sustained increase in demand for its products at a time when globalisation has increased market competitiveness and emphasised the sector's cyclical economic characteristics. One the other hand, the sector is having to evolve sophisticated management and compliance tools to secure the public goods, particularly those associated with the environment such as biodiversity, carbon storage and water, which the public and increasingly legislation demand.  

 The paper's underlying assumption is that risk management is a factor common to all aspects of these new forest services and that clear sighted attempts to alleviate risk confer a very wide range of economic, environmental and social benefits. In the same way that forestry is developing innovative management mechanisms, the insurance and financial sectors are evolving new products to manage risk in a competitive and cost efficient way. This combination has generated a radically new approach which can help cement the public-private sector linkages which are essential if global warming and sustainable forest management are to be tackled successfully. 

 The Kyoto Protocol and its associated international legislation promises to change permanently the fundamental relationship between products and services normally associated with forestry.  This is occurring at the same time as, at a project level, new Sustainable Forest Management (SFM) systems are being introduced to establish an environmental management standard and chain of custody for wood products. This is being done to satisfy both consumer demand for sustainably produced products and to meet the increasingly environmentally rigorous national legislation and lending criteria of the multilateral financial institutions. Though this shift towards SFM has happened quite independently of the international efforts to reduce greenhouse gases, it is proposed that there is a very strong connection between the two events.  This connection is evident in terms of the similarity of management practices for SFM and carbon sequestration projects, but also in terms of risk which need to be mitigated and, as importantly, the innovative income streams which can be harnessed.

 Traditionally, forests have relied on income associated with timber and wood products.  Perceived risks have been linked to the impact of unforeseen events on this income, even though these events may have had far wider impacts on the environment, the costs of which have largely been unaccounted. Forest owners evaluated the costs and benefits of alternative risk minimisation and mitigation options purely in terms of the impact on yield of these narrowly defined forest products while ignoring the effect of risk management on the economic values which are implicit in environmental services associated with forest management. 

This paper sets out to demonstrate just how significant the effect of the Kyoto Protocol could be on the forestry sector's development and how the Kyoto Protocol provides a catalyst to capture the economic rent of other environmental values.  It explores how this development will effect management options and decisions with respect to risk management.  As these options include transferring risk outside the business through purchase of insurance or some other form of risk instrument, developments in the forest and natural resource insurance market are also assessed.  Equally, in recognition that projects are also undermined by risks that are outside their immediate control, the report has assessed the available options to transfer institutional and policy related risks. 

 Projects developed under the Kyoto Protocol's rules will demand a new level of financial and project security if additional revenue streams are to be realised from the sale of carbon offsets.  While the increased management requirements of SFM type certification systems reduce risks associated with forestry operations, they are unable to shield projects against some risks that could threaten the financial viability of the project.  Where carbon offsets are being sold, and particularly where these are sold forward under one of the Flexible Mechanisms, the benefits of risk transfer and insurance will be seen to be considerable.

 The objective of this paper, then, is to provide an overview of the linkages between the emerging global order in international environmental legislation (as defined, inter alia, under the Kyoto Protocol) and market driven efforts to establish sustainably produced forest products and risk management.  To achieve this objective, the paper has been structured in four principal sections, covering: risk management in forests; development of tradable carbon offsets via sequestration; policy and institutional issues; and, the linkages between the above and the impacts on risk management and mitigation.  In analysing these four areas, the paper explores the critical role of risk mitigation (by insurance and other means) in ensuring proper financing, market liquidity and the establishment of appropriate investment conditions.

2.   Forest Risk Management

Section 1 takes a generic view of a forestry enterprise, be it conventional plantation of single or mixed species trees, secondary re-growth forest, virgin tropical, or arboreal forests. The majority of risk factors are common to all and the process can be applied to most situations.
The paper begins with a consideration of the environment in which the forest is located. Many environmental factors are simple and, for certain locations, can be ignored safely from a risk management viewpoint. Other locations will have very different risk profiles and present more of a challenge to risk management specialists.

The environment dictates the type of things that could go wrong, and why. However, critical to the risk management process is an identification of the consequences of perils being realised. Consequences need to be measured in relation to their impact on the effected parties. The benefits of risk management may not be the same for all involved in the project. Insurers or financiers will want to qualify and quantify these potential losses in some rigorous and repeatable manner. Identifying these losses and their relative importance to the functioning of the whole project is critical to the design of an insurance product that provides tangible benefits for the client (the insured).

The paper explores the need for data analysis for risk management. Understanding what is to be protected is a precursor to placing a value on the risk and thus the ‘exposure’ of underwriters. This is one of the key parameters in determining the cost of risk protection to the forest management. The other parameter is the frequency and quantum of the risks to which the enterprise is exposed. Equally important is the design of the risk transfer mechanism as the possible combinations need to be tailored exactly to the client's requirements, optimising risk retention as desired, and minimising external project costs. It is at this stage that purely financial instruments may be considered as well as the more conventional insurance products. The process for each, is however, much the same.

This section concludes with an overview of the options associated with insurance cover, including the premium structure, payment terms, profit commissions and or multi-year options which give both parties some security of continuity.

3.   Sustainable Forest Management and impact on project risks

 This Section explores the way in which external forces are beginning to force forest managers to adopt SFM practices. The long-term decline of commodity markets in general, and of the forest product market in particular, seems set to continue putting additional pressure on managers to consider implementing SFM  (often including some form of certification) to ensure market access.   Having previously been considered as a method of generating a premium on specific timber products, SFM (and increasingly certification) is now becoming a necessary condition of market access and involves significant additions in management cost.  There are those who have already embraced this concept, although there are still many who are reluctant to undertake the necessary adjustments, despite the increasing availability of national and international certification schemes and rising consumer demand for certified products. 

 The fact that the financial sector, in many instances, is becoming increasingly risk averse and the economic return of many sustainable forestry operations is discounted when compared with investments in other sectors, is a substantial obstacle to some SFM projects being financed. . This has provided an incentive for the development of innovative financing mechanisms for SFM products. These not only increase financial flows into the SFM sector, but as importantly, provide a consistent income stream.  These mechanisms include, for instance, forest bonds, options, environmental performance bonds, debt-for-nature/development swaps, tradable development rights market and forestry based carbon offsets. 

 However, notwithstanding the complexities of designing the market and financial instruments which support diversified service products, investor interest will be enhanced if the projects are based upon sustained management practices which are at least as rigorous as those found in current SFM models. This is particularly true for revenue derived from Kyoto sequestration projects as these projects suffer two major credibility problems. Namely, the concept of carbon sequestration has not yet been fully endorsed by the Conference of the Parties (indeed, its entire validity was questioned at COP5); and, the real value of forest offset projects when compared to emission reduction projects. It is likely that while many forestry offset projects may be seen as attractive, they will only be so on the margin, as it is inevitable that the majority of carbon reduction activities will occur within the energy sector. Consequently, high management levels will be required to meet the protocol's criteria as well as to secure wavering investor confidence by designing carbon offset projects which can be clearly seen to produce reliable carbon offsets.

 One of the benefits of higher management levels will be the requirement to be seen to manage risk effectively. One of the implicit parts of such management is the accurate use of data in a transparent manner and this is also compatible with the increased levels of public scrutiny required under SFM and certification systems. Such transparency, and the participatory relationship with local communities and NGOs which this entails, is also an important factor within such instruments as the Dow Jones Sustainability Index, which assess companies' sustainability according to the commitment to a sustainable approach to technology, governance, shareholders, industry and society.  The benefits of being listed in such indices may by themselves prove influential in moving the private sector towards compliance with sustainability criteria. 

Furthermore, the move away from unsustainable forest management towards SFM is also, de facto, a move towards multiple-end use of forests, in that the management of a forest which includes criteria for biodiversity conservation will probably secure carbon offset advantages. This is an extremely useful outcome if, as is increasingly suggested, the only way to capture the extra management costs of multi-use SFM operations is to commoditise the associated incremental values to ensure parity with non SFM forests.   The positive returns attributable to SFM (essentially a healthy residual stand plus intact ecosystem functions) can be marginalised if the net present value of future crops is calculated using the discount rates prevalent among commercial concerns.  This can be offset by the savings in operational costs attributed to SFM but will still leave a short fall
.  This revenue gap can be filled by the commoditising of other forest goods and services including carbon sequestration. 

In addition to the above issues, it is becoming apparent that the insurance industry will be increasingly reluctant to consider forestry projects which do not meet SFM criteria.  This is because these criteria are seen to provide the necessary framework for sound project management in which internal risk management is optimised.  To an insurer, this implies that external risk transfer is cost efficient and based upon parameters in which accurate measures of risk can be estimated.  Insurance provides cover against perceived levels of risk, not against ill-defined levels of uncertainty and SFM is obviously a tangible way of reducing peril impact and therefore loss.  At the same time, it is conceivable that projects which fall under FSC or comparable certification standards will be offered more cost effective insurance, as levels of management will be consistently high, thereby reducing risk.

4.   Carbon Trading and risk management 

This Section examines the trading environment for carbon credits derived from forestry projects and illustrates where the main trading risks are likely to fall. To maximise its involvement under the Kyoto provisions, the forest industry needs to be able to attract potential investors by offering secure returns derived from projects with an acceptable risk and return ratio, which provide (or occur within) an attractive investment environment. Furthermore forestry will be competing under the flexible mechanisms as a source of carbon offsets, with emission reduction sources in the energy sector.  This is the case whether potential investors intend to buy future options or credits or participate in secondary markets.  

There is bound to be a redefinition of risks by buyers of carbon offsets, who are unlikely to have had previous commercial experience in forest sector.  It is also conceivable that creating carbon offsets via sequestration, which by definition will be a very long-term exercise, could have a fundamental impact on perceptions of financial and operational risk acceptability.  This will re-define the traditional role of risk management and transfer, until now a relatively under-utilised instrument in the forest sector, by transforming it into a mechanism which is critical in establishing the forest sector as a competitive source of offsets and in maintaining effective capital management. 

5.   Policy and instutional risks

This section assesses the broader political and policy environment in which the forest sector operates, particularly in regard to the implementation of the Kyoto Protocol.  The opportunities and constraints highlighted earlier in the paper are highly dependent on policy decisions over which the forestry sector has little control. The sector is in many ways uniquely vulnerable to the influences of other sector's policies, particularly those which relate to agriculture, rural poverty and energy. Investment into the sector has always been despite its cyclical nature and the substantial opportunity costs in comparison to other sectors, principally agriculture. Consequently, in the Northern Hemisphere, economically viable forestry has always relied upon supportive policies and this makes the sector particularly vulnerable to policy distortions or adjustments.  This dependence on long-term policy as opposed to short term market signals makes the opportunity to respond positively to incentives highly risky. Arguably, there is the potential for the sector to be marginalised in the debate over tangible emission reductions and the flows of technology and finance which the non-Annex 1 countries wish to enhance. If, as may be the case, the forestry sector is to play a substantial role alongside that of the energy sector in mitigating climate change, then an equivalence in sector policy would assist the investment decisions of corporations and investors involved in each sector.

It is possible that the urgent need to respond to vagaries of predicted climate changes can be supported by maintaining and enlarging the global forest resource. Yet, it is equally possible that the burden of increased management costs will ensure that the sector does not participate fully in the efforts to mitigate and alleviate climate change impacts. Furthermore, because the incentive framework established under Kyoto is in response to a market failure, the success of the Protocol's implementation will be dependent on policy interventions.  

Yet, many of the activities which will support carbon sink, storage and sequestration activities, such as enrichment planting, the establishment of additional protected area forests and the development of non-timber products are at the margins of private sector profitability.  In response to this, the public sector will have to develop a range of policies, including subsidies, to top up the possible value of carbon credits, which only in rare instances will be a sufficient incentive in itself to mobilise additional investment. This will require the development of comprehensive land-use plans and forest sector strategies which make adequate provision for private sector and broader social stakeholder participation.

The difficulties in developing the optimum role for the forest sector in dealing with climate change are predominantly policy based rather than technical. Likewise, the risks which underlay the forest sector's response are mitigated far more easily in terms of dealing with technical project based issues (fire, pest and other catastrophes) and their integration with project quantification and evaluation, than the political and policy issues upon which the entire process actually rests.

This section considers that Governments, as part of their response to climate change and despite their stance towards the Protocol, will be obliged to make complex policy decisions in respect of the varying emphasis they give to maintaining existing carbon reservoirs, enhancing carbon sequestration and enlarging carbon stocks.  In many respects, the conservation of remaining forest stocks is one of the main, and certainly the most cost effective, actions available to mitigate climate change. Although, of course, that with the exception of Russia, those countries which are most likely to see an increase in deforestation are those which haven't signed the Protocol and have arguably less incentive to maintain forest stocks. This may mean, notwithstanding the policies and instruments developed under the Protocol, that national, bi-lateral and multi-lateral forest policies may, in any event, reflect the objectives of the Protocol and will be adjusted accordingly.

6.   Linkages between risk management, SFM and Kyoto

This section reviews the similarities between SFM, Kyoto Protocol forest projects and risk management. Attracting finance, running SFM operations and developing secure carbon credits all require compliance with similar criteria and addressing related risk issues in a cost-effective manner. It is arguable that the key to all the above is how good project design can be enhanced by appropriate risk transfer, although the latter is dependent on the former, as risk transfer is never a substitute for good management.  

This correlation between sound management, risk transfer and financially viable operations reinforces the view that the adoption of sustainable forest management criteria is essential to establishing sound carbon offset projects in the forest sector.  While there are aspects of forest carbon projects which are outside 'normal' forest operations, these are relatively few. Consequently, appropriate stakeholder participation, good fire and pest management and high standards of operational and management data will all support varying degrees of required risk management. 

In this respect, risk management and the insurance industry take on a bridging function between political processes and the market.  This is because the attainment of SFM and multi-use forestry is to a large extent a political process - i.e. the establishing of a supportive regulatory framework which provides essential prerequisites (stable land tenure, fiscal regime and institutional capacity), while redressing what is essentially a market failure; i.e., a market which finds tremendous difficulty in pricing products with an indirect use value (such as carbon sequestration, biodiversity conservation or watershed management).  

The Kyoto Protocol is a precise mechanism established to address one such market failure, but its efficiency is currently based upon the resolution of outstanding political and subsequent policy issues.  But, by providing a value to one indirect use value (carbon sequestration), it also provides a vicarious value to other products of SFM which would otherwise remain uncaptured.  The market will only operate effectively when it reaches reasonable liquidity levels and these levels reflect perceived risk; the securitisation of these risks is therefore a major player in enhancing market capacity and efficacy.

Consequently, the financial flows attributed to carbon offset projects are also a mechanism to transfer financial flows into SFM.  Given the decline in ODA funding into the sector and the apparent opportunity costs for the private sector supporting SFM over unsustainable forestry, these extra financial flows will be important in spanning a serious financial shortfall.  Additionally, the use of sophisticated political risk instruments, such as IBRD Partial Risk Guarantees, are also a mechanism to establish the necessary investment preconditions which not only provide investor security, but which also guarantee the other values and stakeholder interests bound up in multi-use forestry.  

Moreover, the type of policy scrutiny that is part and parcel of such guarantees is also a means to address some of the domestic policy distortions and other perverse structural incentives which prevent governments from obtaining adequate levels of economic rent from the forest resource and which also encourage opportunistic unsustainable rent capture from the private sector.  Such instruments also reduce the risk ceiling for the private insurance sector and therefore increase insurance capacity.  This combination, therefore, supports an investment environment conducive to the private sector, but which simultaneously encourages investment into SFM and, if appropriate, JI and CDM activities.

At the same time, the operational functions of insurance - reliance upon transparency, data, monitoring and loss assessment – are precisely the prerequisites for ensuring compliance with international and national policies and providing public confidence in offset generation.  One of the criticisms of multilateral and bilateral funding, as well as ODA assistance, is that once the initial payback period is over, the IFI or donor loses any enforcement capability, yet the project may last considerably longer than the repayment period. Insurance maintains the requirement to adhere to high management levels and therefore provides a strong financial incentive for policy compliance during the entire project life.

There are various ways of transferring risk and the task for the forest owner is to choose the most cost effective for his needs.  This will vary from project to project, company to company and may involve the use of contingency funds, a development of project portfolios, bank loans and insurance.  One of the major changes in risk management in last few years has been the closer relationship between financial and insurance instruments.  As far as the forest owner is concerned, this can only be a beneficial development as risk management is now thought of in terms of capital management and enhances the fungibility of the project's assets.  Given the need for carbon credits to be equally secure and transferable, notwithstanding their initial source, asset fungibility and security will be a critical element in ensuring that the forest sector plays its full role in the implementation of the Kyoto Protocol.

The forest sector, then, is entering a period of profound policy and operational change in response to which it will have to develop new approaches to policy and operational risk management.  If it responds to this challenge by adopting innovative financial and insurance instruments, it can reduce the risks and environmental costs associated with the change towards SFM and multi-use forestry. Equally, it can buy-down the incremental costs of internalising environmental externalities, the greatest of which, arguably, is climate change. 

SECTION 1 – FOREST RISK MANAGEMENT

1.1.  Introduction

1.1.1.  Planning for Risk

The threat of global climate change from increasing concentrations of greenhouse gases (GHG) is leading to the implementation of forestry projects designed to reduce GHG emissions and/or to sequester carbon. These projects should also result in other environmental, social and economic benefits to the host country.

Papers discussing project finance focus on the attractiveness of projects to investors. These papers tend to imply that the other non-GHG benefits are an optional ‘good thing’ and may not occur in all cases. Indeed, the ‘imposition’ of these other benefits is frequently seen as a burden on projects. 

The insurance industry (including the financial sector which lies behind it) should be an advocator of such non GHG benefits as it stands to benefit from comprehensive forestry (risk) management policies. This is not new, and over recent years it has been a key factor in industry reviews (assessment) of forestry risk exposures being presented to the market for insurance protection.

This paper explores in detail the issues that should concern any forestry project design team that is focussed on attaining a productive project which is sustainable, even following a catastrophic loss event. It will be seen that most of the factors considered within much of this planning process are already part of any professional design considerations. The difference here is the direction of the thought process and an awareness of the requirements of those organisations that take on project risk on a commercial basis.

1.1.2.  The Nature of Forestry Risk 

Risk management is an intrinsic part of forest management even though it may not be so ‘classified’. Losses come in so many forms that the effects of risk exposure are felt across departments and individuals with no easily focussed responsibility. As a consequence, the risk management process is not always tackled on a coherent and comprehensive basis.

The risk exposure of a forest is also a subjective issue. Managers within a given environment consider their experience is ‘normal’. While catastrophic events and associated losses are instantly recognised, the attritional or day to day losses are often perceived as the norm, and not part of a risk distribution which one day may reveal its ‘tail’. 

The unusual characteristic of agricultural and forestry losses vis a vis property or liability cases is the high number and frequency of very small, almost zero losses, but with some catastrophic loss ‘out there’ occurring very rarely, every 30 years for example. The catastrophic loss may occur tomorrow or the next year.

Because a manager of a forestry operation or project may perceive the attritional losses as the norm and bearable (i.e. retainable) by the business, they do not consider the cost benefit of transferring risk to an outside organisation to give protection against the more serious losses. This situation is due, in large part, to the poor outreach of specialist insurers who are reactive rather than proactive. This poor publicity by insurers is, in turn, a result of the general low level of understanding of forestry as a risk sector which offers opportunities for underwriters and other financial service organisations. 

1.1.3.  Structure of Section 1

This section will take a generic view of a forestry enterprise, be it conventional plantation of single or mixed species trees, secondary re-growth forest, virgin tropical, or arboreal forests. The risk factors are common to all and the process can be applied to all situations.

The paper begins with a consideration of the environment in which the forest is located. Many environmental factors are simple and, for certain locations, can be ignored safely from a risk management viewpoint. Other locations will have very different risk profiles and present more of a challenge to risk management specialists.

The environment dictates the type of things that could go wrong, and why. However, critical to the risk management process is an identification of the consequences of an unfortunate turn of events. Consequences need to be measured in relation to their effect on the expected participant benefits. Those benefits may not be the same for all involved in the project. Insurers or financiers will want to qualify and quantify these potential losses in some rigorous and repeatable manner. Identifying these losses and their relative importance to the functioning of the whole project is critical to the design of an insurance product that ‘performs’ for the client (the insured).

Understanding what is to be protected is a precursor to placing a value on the risk and thus the ‘exposure’ of underwriters. This is one of the key parameters in determining the cost of risk protection to the forest management. The other parameters are the frequency and quantum of the risks to which the enterprise is exposed, which form the subject of the subsequent section. 

Having assembled the data and an understanding of the risk exposures for the forest location, the next stage is the design of the risk transfer mechanism. This stage is one of the most important for all parties involved, for the possible combinations can be tailored exactly to the needs of the client, optimising risk retention as desired, and minimising external project costs. It is at this stage that purely financial instruments may be designed rather than more conventional insurance products. The process is, however, much the same.

Finally, with all technical details agreed, clients and underwriter may negotiate the premium structure, such as payment terms, profit commissions and/or multi-year options which give both parties some security of continuity. 

Throughout this report there is frequent use of everyday insurance terms. To assist the reader, an extensive glossary is provided in Appendix 1. This glossary is an edited version of that produced by Agricultural Risk Management Ltd (ARM) for the Food and Agricultural Organisation of the United Nations (FAO).

Figure 1. on the following page summarises the stages involved in risk transfer instrument design.

Figure 1. Risk Assessment and transfer product design process 
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1.2.  The Project Risk Environment

Managing risk in projects should always be developed in parallel with project design. In most projects that are surveyed by ARM, the enterprise is already in progress, and risk protection has been considered as a means of solving an existing, emerging or, lately, as a condition of bank credit. The fact that the project may be a commercial business that has run for many years does not detract from the process described in the introduction. 

The physical and operational risks related to conventional production from such projects are well understood.  However, projects which qualify to supply and sell carbon offsets under Kyoto will operate within an evolving political and economic context, thereby generating new and different combinations of risk mitigation requirements.

For insurance purposes, underwriters consider all risks, even if many are not quantified, in exactly the same way that investors have to take the overview before committing funds. These ‘unquantified’ risks need to pass a threshold of acceptability to underwriters before the real client-perceived risks are considered for coverage. Political risk is one such risk group which is likely to be of more significance within carbon offset projects.

1.2.1.  Insurers’ Attitudes to Risk Management

Insurers are pragmatists. If a system of risk control works, and it is judged to be likely to work for the period of the insurance cover (often one year), then the risk can be deemed to be a good one. Insurers are not in the business of project management consultancy. They are in the business of providing a service to the insured, and negotiating an insurance policy which is practical, which is fair to the insured in terms of cost and coverage, and provides good sustainable business to the insurer.

Major international insurers and reinsurers are not amoral. Such companies and syndicates cannot afford to ignore the tide of opinion on sustainability, biodiversity and socio-economic development goals. Located in the centre of the world’s financial centres, insurance companies are increasingly aware of their responsibility not to support any carbon project activity which falls foul of international agreement on management of local resources and benefits to local people. 

Insurers can only influence risk management strategies through declining to underwrite the risk, if it is felt that the management system is inadequate and lays the proposer open to probable, and controllable losses.

1.2.2.  Political Risk Environment

There is a specialist insurance market for political risk. Often, political risk is defined as short term ‘failure to contract’ exposure which may last for several months. The product is relatively simple, rates may be high and the business has a ‘short tail’ in that liability to the underwriters stops at termination of the cover period.

Political risk is an increasingly relevant part of risk assessment as forestry projects are proposed for countries outside of the normal insuring plantation nations – Chile, Argentina, Brazil, South Africa, Australia, etc. Projects located, for example, in parts of South East Asia do cause concern due to political uncertainty and its consequential effects on exchange rate volatility and the issues thereby raised on basis of valuation, premium payment and indemnity following losses. 

Risks relating to the progress of the Kyoto Protocol have yet to be of concern to the insurance market as few, if any, proposals for insurance have been presented. GHG traders do have concerns, as confidence affects the market for options.

Forestry underwriters have more immediate risk of business confidence in the host country. Such concern may be justified or misplaced, but it is always an issue of perception in the minds of underwriters and the insurance market in general. The more unstable a country is perceived then the more rigorous the presentation to underwriters needs to be to provide the confidence that the insurance product will perform well without high levels of corruption leading to inflated claims following a loss.

1.2.3.  Financial Risk Environment

It is one of the fundamental principles of insurance that the proposer must have some insurable interest in the project. This may arise as they own the asset (trees) or they have provided credit in the case of banks or individuals, or they have legal rights to the timber, or carbon offsets via a concession for which they have paid. 

The insured interest principle is essential to sustainable underwriting as it goes some way to ensure that there is less chance of moral hazard (perverse incentive) to generate a loss event. If the insurance product has been designed properly, this principle also ensures that the insured will always act to mitigate the loss as that is in his best interests.

A risk assessment process will always try to establish the parties to a project, and the involvement of each. The assessment process needs to check the financial credibility of the participants and/or the integrity of the principles. There are cases where the proposing individual or organisation is engineering some form of finance deal which is dubious. Often this may relate to fictitious titles to the project land asset for the purposes of acquiring securitised loans from respectable banks. There are many variations on this theme and any insurance company should not get involved. The due diligence process is essential.

It is essential to the quality of the project as an insurable risk that the level of finance – the working capital - is adequate to the task of reducing risk exposures. Risk assessment involves ensuring that the protection systems are adequately financed. A simple annual investment per hectare for a fire protection programme will indicate the likely efficacy of that programme in that environment.

The financial infrastructural environment is a key element in commercial underwriting. There are many locations across the world where the project risk is low and manageable, the technology levels very good, but where the systems for servicing the financial needs of the client and the underwriter could cause problems. Simple examples include the ability to collect premiums and pay indemnities, provide insurance documentation, assess and audit the operation of the company, and, most importantly, the ability to confirm and adjust losses following a claim to the insurer.

These are not insurmountable problems. In remote areas, the insured may be an offshore company headquartered in the USA or Europe with whom all the routine insurance arrangements can be made. Such companies are able to provide access to the site and to management of all local finances. This also avoids the problems of weak currencies, as policies may be denominated in US dollars. 

1.2.4.  Socio-economic Risk Environment

Most losses in forestry are the result of actions of people. In the experience of the insurance market, rarely is damage to property malicious, a result which is probably an artefact of the risk selection process used by insurers or their advisors. The discussion later will reveal causes of forestry losses.

People cause losses through carelessness, or premeditation. Premeditated acts are acts of retribution for perhaps inadequate labour relations (often wage levels) between themselves and their employers; or to make a political point with local, regional or national governments. 

In countries such as South Africa during the phase leading to independence, arson was a frequent cause of forestry loss and was a normal insured peril in the London market as strike, riot and civil commotion (SRCC) and malicious damage (MD). Similar scenarios exist today as elections and local drives for regional autonomy make ‘foreign’ business investment vulnerable to attack.

A forestry or industrial tree crop project is a central part of the local economy. The plantation is seen by some local people as a threat and others as an opportunity, especially those migrating towards the project in the hope of work. Secondary effects such as friction between local people and immigrants can set up stresses that impact on the safety of the project.

In many cases, projects have a direct effect on local people if land is perceived to have been taken, or awarded as a concession unfairly by government. This deprives people of their ability to provide for their families or to enter the cash economy other than as a low-paid employee. 

Transmigration policies of some countries have reaped multiple repercussions through unfair land acquisition and the consequent animosity between locals and trans-migrants over scarce resources and jobs. At the very least, many (possibly all) forestry projects displace the normal logging operations by individuals and others with historical rights to the forest in the local community.

Insurers are very concerned with any issues that may herald conflict between project operators and indigenous people. Risk assessors make a particular point of trying to find out about the nature of the project relationship with locals. Some companies in Indonesia have a social forestry programme which has developed significantly since the major fires of 1994. The policy provides a whole range of benefits and assistance to local people who farm and work in the plantations. As with other forms of routine risk management strategies, the amount invested in such a policy can indicate the potential efficacy of this policy. 

There are other ways of controlling local activity, and the use of a well publicised police constabulary or military facility may work well in the short term, provided it is in addition to more enlightened social (forestry) or partnership policies. 

1.2.5.  Forestry Type and Management

It is the trees that form the asset of the company and thus the insured interest. The type of forestry, and the quality and type of management systems in use, contribute to the risk profile of a forest. 

In carbon projects, trees are carbon and emissions take the form of (illegal) logged timber, degraded timber (disease and environment such as wind) and forest fire emissions. Of these three groups, it is the fire hazard which may cause the greatest loss of carbon from the project site in many parts of the world. In others it is wind damage which can cause major losses among native and plantation forests.

1.2.5.2.  Management

Management of risk is as, or more, critical to the incidence of loss than to local conditions. ARM can provide many examples of the same forest types in the same region of the same country which show, over the short term (five-ten years for example), differences in loss rates of managed forest that are multiples of each other.

Such differences may be an artefact of the short period for which the data applies (it may be luck that a forest was not attacked by fire) to the forest climate in that location. For huge forestry projects forestry climatic differences are not a factor, due to the widespread coverage of the forest over many different terrain types and micro-conditions.

1.2.6.  Weather Related Risks

The analysis of the local forest climate is the key to determining the likely exposure to weather perils. It sets the local environment in context of other forestry global environments and enables an objective, though relative judgement by underwriters of the level of danger for loss of trees through fire, wind and other less common events (weight of snow, ice, flood).

The key to making good and objective assessments of local conditions is the acquisition of quality data. In a perfect world, monthly, and sometimes daily data for the last 20 years provide a guide to conditions and how these are changing. It also identifies the nature of the ‘fire season’ (hot and dry, cold and dry etc.) and its extent. 

Risk assessment focuses on weather patterns to give the normal seasonal environment, adjusted by further standard statistical analysis to determine the frequency and severity of conditions which depart from the mean. This standard statistical analysis is routine to providing data to use to model the climate variations, particularly during the fire season.

1.2.6.1.
 Fire Risk (see above comment)

It is standard practice to perform a forest fire risk assessment on all forestry proposals for insurance purposes. This is an objective and repeatable process which, while developed for plantation forestry, can be used on native forests and secondary re-growth forests to give a comparable assessment of risk. 

Designed by ARM, a form is used widely throughout the world and measures fire risk with respect to:

· Ignition potential

· Fire detection

· Fire progression

· Fire suppression

The fire assessment provides a scoring system which may be used to adjust premium rates charged to reflect local risk conditions and risk management quality. 

In conventional plantation insurance, risk assessors look carefully at the age profile of the timber within the estate. Age reflects the stage of growth of the trees and thus the associated management activities within the forest. Many of these practices include thinning, pruning and reduction of fuel loads by various means. In this cycle, fuel loads may temporarily increase and raise the propensity of the forest to burn once ignited.

Forests differ in their response to fire. Rotation length (growth rate) and species determine the fire prone period of a given stand of forest. In native forest, these are not single factor aspects and fire responds more to management across the mixed specie stands, particularly if there is logging or other activity which thins the stand causing a drying out of the micro-environment within the forest.

It is well known that fire danger is cumulative. Fires can occur at any time in the fire season, but their severity depends on the water content of available fuels, and accumulated water deficits. Low seasonal rainfall per se is not a critical factor. However, repeated sub-normal rainfall will lead to a severe fire season – such as the worst fire season on record in Chile in 1998/9.

The figure below illustrates the increasing occurrence of higher fire risk days in the years leading up to the 1993 South African forest fires. For information, yellow, orange and red and the top-most danger fire danger ratings which are seen to increase from year to year as the proportion of low fire risk days (blue and green) decline.
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Figure 2. Accumulating High Fire Risk Days (Preceded 1993 Fires)

In humid conditions, highly detailed climatic analysis is needed in order to provide comfort to underwriters when the carbon project host country has an appalling fire reputation. 

Low fire risk environments can have their problems too. Indonesia is the classic case where multiple contributory factors have caused two major fire-ravaged seasons in four years. Analyses of seasonal rainfall patterns provide some indication of the probability of repeat conditions. But as rainfall distribution is far from the only contributory factor, such modelled results need to be used with care and some humility.

1.2.6.2.
Wind Risk

Wind can be a catastrophic peril. Its occurrence varies greatly for country to country and many of the subtropical locations are relatively free of high winds, such as Indonesia, which is located at the centre of four climatic cells, and thus enjoys calm conditions. There is much attritional loss from wind even under these conditions, and damage may be seen as one passes through plantations.

In natural virgin or secondary forest attritional damage is less as the trees are adapted to the environment and discontinuities in tree cover (the cause of much wind loss) naturally are less. Human activity in native forests can thus be expected to generate losses from this cause as roads or other clearings are created.

Data on local wind conditions is usually difficult to obtain other than from airfields which may be far away from the location of the carbon project. Wind speed, duration and direction are key factors when combined with the effects of local topography. In zones exposed to hurricanes, risk analyses can be essential to model the impact of winds on the forest.

In the Kyoto context, extensive blow-down is as good as emitting vast volumes of carbon, and project planning should have a compensatory strategy following such an event. Underwriters are nervous about wind exposure as it may accumulate with their exposure on property (building) risks in the same region and so unbalance underwriting portfolios.

1.3.  Project Beneficiaries & Insured Interest

Establishing a carbon project brings together a group of investors each with their own interests which may be satisfied through a successful project. Each partner has a contribution to make from financing to facilitating or enabling legislation to project management. 

In addition, there are the co-benefits of carbon sequestration projects such as biodiversity protection, water supply and regulation, soil retention and formation and maintenance of soil nutrients etc. These accumulate in the vicinity of the projects and have a value which may be positive, improving returns to associated economic activity, or as a reduction in downstream costs due to adverse effects which occur as a result of reduced forestry areas.

The parties have a common interest and concern in the project. The concern is focussed on the possibility that the project will fail and their investment will be lost. The consequence is that financial commitment of partners is minimised to cope with the worst-case scenario, negotiations are more difficult and protracted, and under these conditions of shared uncertainty, external finance from banks or funds is less forthcoming.

Risk management is about minimising the probability of occurrence of a loss event, and once the event has happened, to mitigate the loss as much as possible. There are two strands to such a policy. The first is high quality project design as the key to achieving these objectives while the second is that of risk management is to externalise the risks which cannot be internally managed in a cost effective manner. These two strands go together.  External risk transfer is never a substitute for good management, but rather it is conditional upon good management. Without it, external risk transfer will not be possible and with good internal risk management, the costs of externalising risk are very much reduced for perils such a fire, or SRCC (strike, riot and civil commotion) and MD (malicious damage). 

If the fundamental exposures of a project are ‘insured’, then all the associated activities which should involve supporting local communities and development of employment opportunities can also be safeguarded. It may not be necessary to have coverage for these vital but dependent activities related to the project itself, unless there is a direct effect on the business of local people if the carbon project fails.

1.3.1.  Planning for External Risk Management (Insurance)

If external risk transfer is to meet the needs of the project principles, then they should have a clear understanding of:

a) The type of risks they wish to insure (peril or cause of loss)

b) The exact component of the project which requires protection (insured interest)

c) The frequency and quantum of risk (value)

d) The limit of risk (limits)

e) The measurement of loss (valuation and loss assessment)

Of these, we now look at (b), the insured interest. It may help to take an example of a forestry carbon sequestration project and provide a resume of the participants and beneficiaries in order to identify the insured interest.

1.3.2.  Example: Noel Kempff Mercado Climate Action Project

The Noel Kempff Mercado Climate Action Project represents the first joint effort of TNC, FAN and AEP to explore the potential of carbon sink protection as a credible, accountable climate change strategy, and is a test case for all three organisations. For AEP and other U.S. financial participants, the project was a test of the feasibility of voluntary private international partnerships to help achieve the goals of the Framework Convention on Climate Change  (FCCC) at the lowest cost to society as a whole. 

The project is to run for 30 years on 681,351hectares of the park. The direct cash contributions from industry and grants from the TNC et al. were US$10,000,000 with agreed annual contribution from the GOB of US$250,000. The project planners consider that in an ideal situation, a further substantial annual contribution is required to protect the expanded park area each year. One could assume that this funding should be about US$500,000 annually in all. The output from the parks has been estimated to be 18,173,902 tonnes of carbon due to a cessation of logging and conversion to agricultural land use.

This is a good example project as there is a range of participants each of whom have different internal priorities, but have come together to co-operate in establishing a project to achieve a sustainable forest management area in order to mitigate GHG emissions.

In this project the partners and their involvement are summarised on the next page.
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While there are some differences in detail between the public presentations of this project (1998 Buenos Aires COP4) and the details within the 1996 project proposal from which the above details are taken, these are incidental to the discussion on insured interest.

The key generator of carbon offsets within this project is the indemnification of the logging concessions and measures to avoid such logging merely being displaced to other areas in the region. 

	Noel Kempff Mercado Climate Action Project

	Partner
	Activity/interest
	Project investment
	Project benefit

	American Electrical Power Systems (AEPS)

 
	Power generation with the USA. participant in the United States Department of Energy voluntary Climate Challenge Program and interested in exploring creative solutions
	Investor $

All CDM project registration and verification costs are shared
	5% carbon offset over-rider as recompense for its contribution to the development of the project. 

Of the remaining 95%, split as follows


	BP America

PacifiCorp
	Public relations benefits

Experience in project participation
	US$7,000,000 funding incl. AEPS funds
	2% Carbon offsets
49% carbon offsets

	The Nature Conservancy (TNC)
	TNC’s mission is to identify, protect, and maintain the best examples of communities, ecosystems, and endangered species in the natural world & to assist in-country institutions, to marshal long-term funding, influential constituencies, scientific knowledge, and public policy.
	Establish effective management system within the park.

US$300,000 grants

US$1,000,000 indemnification

US$ 780,000
	Achievement of mission

Cost effective use of funds

Credibility

	Fundacion Amigos de la Naturaleza (FAN)
	FAN’s mission is to help the GOB preserve the country’s biological diversity.

Have management & administrative authority over park for 10 years granted by GOB
	Establish effective management system within the park.


	Operational costs paid plus successful outcome of the project

Income from eco-tourism

	Government of Bolivia (GOB)
	Experience in project participation

International recognition of environmental activities

Socio economic development of remote peoples of Bolivia

Development of appropriate carbon institutions i.r.o carbon certification.  
	
Provides the forest Provides US$250,000 annually
	
49% Carbon offsets

political benefits of participation  & socio -economic development of remote people.

	Bolivians living in or near the park
	Continued economic development and ability to make a living based on the park or it products
	Possible termination  of logging and other activities in the park.
	Improved economic and social standard of living


1.3.2.1.  Risk Exposures (Perils)

The risk is that illegal logging continues and that consequently timber is lost to the project. This may be summarised as theft. In addition there may be attritional loss of land to agriculture which the project aims to prevent with the correct socio-economic programmes and monitoring of the forest boundaries. 

Other risks (without analysing the location) will include loss of timber by forest fires which in some parts of the world’s native forest may be at an annual rates of between 0.1% and 0.5% of the area. Wind loss is probably small, as too is major destruction by earthquake. There is the possibility of exotic pest and disease, but one would not expect this to be a significant factor which would change the projections made by the project planner in terms of carbon credit production through reduced emissions. In both these perils, while annual mean loss rates may be small, catastrophic events do occur and consultation with local people or records may indicate how extensive major loss events can be.

There is an aspect of political risk in this project in that the GOB have undertaken to fund the running costs of the original park area over the life of the project. Unless the project is seen to make progress towards achieving its aims, this funding could well be terminated. The possibility is that the danger of this may increase after the management of the project reverts to GOB after the 10 year FAN authority ends.

1.3.3.  Insurable Interests

Setting aside, for the present, the issue of who the insured would be for such a project, a number of potential insured interests emerge. At first sight, these could include the:

· carbon offsets per se

· (agreed) value of the carbon offsets per tonne

· start-up capital (investment costs)

· annual management budget

· forest timber itself

· amenity value of the forest for eco-tourism

· replacement value of amenities and equipment destroyed by an insured peril

· costs of restoration of the project following a destructive event

· amortised cost of the project carbon credits per tonne over the life of the project

· net present value of the sales of carbon credits over the next 30 years

· direct fire fighting costs (over and above the annual protection budget)

This list has largely excluded the co-benefits that go with carbon forestry projects, for while they are real, their impact is over time and cumulative, their value is difficult to determine in an objective manner. The loss of the co-benefits will be difficult to measure following a loss from an insured peril from within the forestry project.

The most obvious are the carbon credits themselves. The 18m tonnes which are generated throughout the life of the project are under threat from the above risks. As the carbon credit generation relies on the existence of live trees, one could insure the trees when the relationship between timber volume per hectare and carbon credit production is clear.

Another insured interest is the US$10m start up capital invested in the project. However, the issue here is whether this is at risk from any of the above perils. Much of the funding went on capacity building and indemnification of the concessions etc. In the event of total destruction of the park, such investment is not lost, but could largely be deployed in a further venture incurring only extra or marginal costs (a detailed discussion with project management on this issue may reveal that the assumptions made here are not correct). Further more, a partial destruction of the project will not lead to a pro-rata loss of this start up capital. A similar argument may be applied to the annual management costs of US$250,000 donated and any extra resources provided by FAN or TNC. 

The chosen insured interest should be some component of the project which is directly affected by identified perils. In some cases the effect of a peril may not be measurable instantly, as in the case of carbon credits, but may need to wait for annual verification to determine whether:

(a) there has been a reduction in the credits created, and 
(b) whether any shortfall in output was due to the peril event; and finally
(c) if production has been affected, what is the quantum of the loss?
1.3.3.1.  Deciding on the Insured Interest

As may be appreciated from the introductory discussion above, there needs to be a detailed consideration on each of the above insured interests to determine which of them best represents the interests of the investors and thus needs to be protected. Some on the above list are variations on a theme and any insurance would only apply to one, as double indemnity is not permitted for the same loss. However, others are complementary and could be the subject of a separate section within a policy. 

For example, fire fighting costs may be a very effective way of protecting the forest once an adequate fire protection system is in place. On spotting a fire such cover enables managers to call up the necessary extra resources without consideration of the size of the fire fighting budget. It is well known that any given time delay in dispatch of fire fighting teams and equipment may quadruple the size of the fire front and thus the affected area under certain conditions. This cover could sit along side carbon offset insurance.

1.3.4.  Insured Values

Insurers are reasonably flexible when clients are deciding the basis of valuation for their forestry enterprise. The key to a good valuation is that it follows a logical process which can be explained, audited and repeated.

With carbon credits the natural method would be to imitate timber valuation options. For example, valuation themes may include:

· investment (production) costs compounded over time to the point of loss of the credit, or 

· market price less costs of marketing, or 

· net present value of all future carbon credit sales, and finally

· replacement costs

Two of these options depend on knowing the value of a certified carbon credit (as in CERU) but this is difficult to estimate at this time since there is no reliable futures or spot market which can enable price setting or indeed hedging of risk. For this reason, a carbon credit buffer is likely to be an option in project planning, although the true cost of such a buffer compared with external risk management alternatives cannot be determined until a liquid offset market develops. The alternative is to set artificial prices based on some known alternative such as a carbon tax or penalties (fines) for non-compliance. But these too are issues still to be resolved. 

In the absence of any logical or known market price, values may have to be set based on costs of production or of replacement of carbon credits, or the means to produce them. Costs of production should not include merely the marginal costs which it would seem are only represented in this project, but should also include the management and set-up costs directly related to this project, if true indemnity is to be obtained.

For other insured interests, values may be set based on audited accounts, expenditure (fire fighting) or independent valuations of such things as amenity value or the income from eco-tourism. Some of these values are not easily measured in the early stages of a project before, say, tourist income has built up. In addition the relationship between partial losses due, say, to fire, and the income from eco tourism is not a direct one.

1.4.  Identifying and Quantifying Risk exposures

1.4.1.  Identifying Perils

Using the Noel Kempff as an example, identification of risk exposures needs to begin with the project's components or activities, which are as follows:

Component A - Park Expansion and Short-term Protection 

Component B - Long-term Conservation Finance and Park Management

Component C - Sustainable Community Development and Leakage Prevention.  

Component D - General Project Activities such as long-term monitoring and verification of project measures

The discussion needs to explore the management activities to achieve these objectives and the yardsticks by which success will be judged.  In identifying risks one needs to explore ‘what if’ scenarios to determine how success may be thwarted and where further management or resources are required to reduce this exposure. Where there is an economic or practical limit to what is possible within the project to mitigate risk, then this is where external risk transfer could be an ideal solution. In all these considerations, the relative cost of the external options needs to be set against the internal cost of attempting the same level of protection. In addition, managers need to consider the capability of in-house measures to provide catastrophic protection.

· The possible risks have already been mentioned briefly:

· Fire and allied perils

· Pest and disease

· Wind

· Drought (accumulated water/soil moisture deficits)

· Theft of timber

· Earthquake (tsunami in certain locations)

· Malicious damage

· Strike, riot and civil commotion

· Political

· Credit

Each of these perils should conform to a definition of an insurable peril – a risk ‘being a measurable event, which is unaffected by the behaviour of the insured, which may or may not occur and the likelihood of which can be predicted with some accuracy’. The reference to accuracy is relative. It is possible to insure events when the only information available about frequency is derived from experience in similar environments, and for this reason could be quite wrong.

Certain exposures can only be insured when well defined ‘triggers’ are agreed with the insured; political, credit, pest and disease and drought being four commonly difficult perils to insure. A trigger is an agreed and quantified set of circumstances which, when they occur, become an insurable event.

1.4.2.  Peril Impact – Frequency & Severity

Most of the listed perils normally have small (‘attritional’) effects on the project. The interest of project managers is to what extent the perils can impact severely on project performance. 

For example, theft is not likely to cause a major loss unless there is no internal protection system. However, as the project report confirms, the felling of a given timber volume leads to the destruction of 2.48 that volume amongst adjacent biomass. So unrestrained theft could affect annual carbon credit production by several percentage points.

Conversely, a change in the GOB attitude to the project could be catastrophic, but it is not possible to insure against changes in policy. Mitigation methods for policy compliance are usually outside the scope of forest managers, and would rely more on Partial Risk Guarantees put in place by global financial institutions.

Drought effect over 30 years is rather unknown, but could be analysed in terms of reduced growth rates or even death of trees leading to carbon emissions as trees died at far higher than normal mortality rates. Fire, and for some locations, wind, can be major catastrophic events. A few examples will illustrate the typical pattern of impact caused by these perils.

Figure 3 below shows the long term historical fire loss across regions within New Zealand. The chart illustrates that within a single country fire impact varies greatly. Such data is not available in all countries, but the loss results of specific forestry companies can provide a guide to the underlying potential losses. ARM has developed loss profiles for many countries and is able to start the debate with underwriters or lenders when looking for (insurance) protection.
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Figure 3. Long Term Regional Fire Losses (to 1994) New Zealand 

Instantly, this chart shows the better loss performance of private forestry operations when compared to government managed sites. It is self evident, too, that some areas have far higher annual loss rates (greater than 10 fold) than others. Project planners should try to know the historical loss profile for their location.
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Figure 4. Fire Size Profile, Cataluna, Spain (100% = 8,286 fire events)

                                                                                          Analysis of annual fire losses will also show that the potential for large fires will exist.  The example here in Figure 4, for native mixed species forestry in a high-risk zone of N.E. Spain, shows that large fires are still possible under one of the best regional fire protection systems in the world:

The Noel Kempff Park is a very different environment from Spain and fire loss data for such forests in is rarely available. In this context, historical records may be the best indicator of what may happen. However, the general pattern between fire risk zones is the same, even though the frequency may be far less.

Clearly, with sufficient data, it will be possible to model individual fire events and then predict the probability of fires above a given size.

In all areas the impacts of major losses from fire or wind have a pattern of occurrence reflecting climatic cycles, among other factors.  The charts 

following illustrate the annual pattern of loss in a couple of environments. In Figure 5, the major difference in losses between adjacent regions within one USA State is stark. Similar patterns may be found elsewhere and reflect potential ignition sources within the forest surroundings.

[image: image6.wmf]Figure 5. Long Term Fire Loss: 2 Regions in Washington State, USA

Fire and wind losses may have a more dramatic long term pattern with catastrophic years occurring infrequently. Bad fire years tend to be more frequent than wind impact (Figure 6) As regards fire management, it is a fact that any fire protection system can be overwhelmed, and when that moment comes only a change in the weather can extinguish the fire.
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Figure 6. Forest Wind Losses in Germany

Figure 7. The Best Fire Systems May be Overwhelmed
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This chart shows the effect of the introduction of a regional fire protection system in 1986 which is now extremely sophisticated. Yet, in 1994 a major fire occurred where it was least expected in addition to a large number of other fire events.

1.4.3.  Risk Assessment

One would expect that the site of the Noel Kempff Park is generally low risk. This would apply to similar forestry carbon projects be they in Costa Rica, Brazil, Indonesia or elsewhere. However, low risk environments cannot negate the need for a high quality protection system. Indonesia is a low risk country with the low quality protection system. The results of this combination have been evident over recent years. 

The factors in fire starts are almost all human, aided by suitable climatic conditions for fire ignition and propagation. This means that with increasing human activity, historically low risk environments may no longer be so.

The task of risk assessment is key to investigating cost-effect options for external risk transfer and underwriters and financiers should make their decisions based on as sound an analysis as possible. 

1.5.  Considerations for External Risk Transfer

1.5.1.  Underwriting Forestry

Agriculture and forestry risks form a very specialised sector within reinsurance markets due to the unique and therefore ‘difficult to underwrite’ nature of the class of business. The risk profile of apparently similar forest risks can be very different depending upon the forest’s characteristics, routine husbandry, risk management policy applied and location (fire hazard environment, settlement density and climate) as has been graphically shown in this report.

To enable a forestry risk to be accurately evaluated, it needs to be assessed from first principles, and insurance markets are generally reluctant to participate unless the lead underwriter has specific experience, skills or access to risk assessment expertise to rate the account correctly. In a subscription market such as Lloyd’s, many underwriters depend entirely on the profile and credibility of the leader in this class of business.

1.5.1.1.  Data

In order to assist underwriters or investors in the capital markets to commit capacity for the protection of the forestry project, the above analysis requires as much data about the risk and its environment as possible. The data requirements have been discussed at several points in the report above, and may be summarised in groups as follows:

· The Insured

· Details of the proposer (intended insured)

· Experience and skills

· The Risk

· Risk location and ‘business’ details

· Species mix and age

· Forestry risk management policies and investment/resources 

· External risk management systems

· Insured interest

· Valuation, options and markets (for offsets)

· Projected returns over life of the project

· The Environment

· Topography 

· Identified risk factors, including local people

· Rainfall 

· Temperature

· Wind

· Other perceived risks presented for cover

· Loss data (for as many years as possible) due to specified risks 

· Availability of independent expertise, consulting skills

· Role of government 

· Neighbouring activities

The above data is complementary to that which would be offered to a bank or other potential creditor in making the case for investing in the project. The underwriter’s financial commitment to a project being insured is no less than a bank. Like a bank, insurers want to understand what risk management systems are in place to ensure several possible objectives: 

· security of carbon offset yield 

· security of investment in the project 

· security for external lenders such as commercial banks, domestic or overseas co-financiers or financiers in the host countries

· security for clients or potential purchasers of carbon offsets directly or indirectly through traders. 

The insurers have a special interest, unlike other financial participants in projects, in following a major loss; insurers are unable to reschedule ‘repayments’ which normal creditors such as banks are able to employ as an option.

1.5.2.  Project Insurance Strategy

The ultimate purpose of all insurance is to protect the business from events which, should they occur, will bring about the collapse of the operation or leave it seriously weakened.

1.5.2.1.  Insured interest, valuation and perils

The key first step is to decide what to insure and what it is worth and how it is going to be proved to insurers (see para. 3.3 above). In addition it should be clear who the policy holder is going to be. Whose name will be on the insurance certificate and policy, and who will pay the premiums?

In addition, suitable analysis of the project will have determined the perils for which cover is required and will have accumulated as much information about the effect of these perils as possible. It is the peril frequency and quantum which fundamentally determines the premium rate.

The premium rate (a percentage) is applied to the full value of the project as defined by the insured interest valuation. There are several ways of reducing the effective rate on the total insured value, as described below.

1.5.2.2.  Deductible/excess

In this context, it is important that the project retains a reasonable amount of potential loss. A reasonable amount means the attritional losses referred to above. To insure these attritional losses would be expensive as insurers would pick up frequent claims and have to operate a whole system of audit and assessment, which is expensive and inefficient use of resources.

For this reason, an excess (or deductible) would be applied to cover the ‘everyday’ losses which should have been built into the projected production of carbon credits at the planning stage. For fires, that may mean that fire sizes which make up 90% of all fire events. If the project can retain a bigger loss, the premium rates can be reduced further by including any insured loss which can be sustained by the business, and leave for insurers only losses which project managers would consider to be major or catastrophic in their effect.

1.5.2.3.  Loss Limit

There is no point in insuring the whole project if you know that in the worst case scenario, it will not all be destroyed. The value of this maximum annual loss can then become ‘a loss limit’. Insurers will pay indemnity between the value of the excess and the size of the loss or loss limit (whichever is the smaller). Any loss greater than this amount should not occur if the projections are correct, but if they did then the value of the loss will be borne by the project business.

1.5.2.4.  Time Period

Traditional policies cover one year. It is not normally cost effective to insure for less than a year when within that year there are well defined high risk seasons. This is because the insurer’s premium is earned during the risk season when most losses are likely to be generated.

However, opportunities do exist for multi-year policies which may, for example, be three year renewable policies. Such arrangements allow the project and the insurer to become ‘partners’ in that what is paid in premium may more closely reflect the losses in this period. Such an arrangement also gives each partner confidence that continued insurance coverage can be offered to insurers by the client and insurance provided given no matter what losses occur within the period.

1.5.2.5.  Premium Payment and Discounts

For major operations where the principal (insured) has an excellent credit rating, insurers may agree to operate a deposit premium to secure coverage. The balance of the premium is paid near the end of the insurance contract. The final payment may include – if agreed – adjustments for losses during the year, such as a profit commission. 

1.5.2.6.  Insurance costs

While the costs will reflect the quality of the risk, and the nature of the perils being insured, and the structure of the insurance, most common forestry cover can be obtained on large projects at between 0.2% and 1.5% of total values. Political risk cover can be very expensive, but may average 5% over short periods of a few months.

1.5.3.  Alternatives to Insurance

There are always alternatives to insurance. Most projects that have come to the attention of the Carbon Team have self insured in one form or another as alternatives were not clear or the managers were not aware of the opportunities.

1.5.3.1.   Self-Insurance

Self-insurance can take various forms:

· Ignore the risk and take the consequences ‘on the chin’ – on the income statement and balance sheet

This option might work. It could be 30 years before the project knows if the gamble has paid off. ARM is aware anecdotally of a relatively small plantation that had survived 26 years without loss, only to be completely burnt in year 27. This type of scenario is typical of hurricane risk exposure.

· Build in excess capacity into the project

Excess capacity implies that for the required carbon yield, a multiple of the required forest area is managed. There is a cost to this associated with the increased displacement of native people and thus possibly unnecessary disruption to local communities, increased management and resource costs,  which may be proportional to the extra area employed in the forest. 

This type of risk management incurs a direct and up front cost that may be up to 100% of the actual investment sum required, as that is the extent of the extra area managed. The benefit in the event of not catastrophic exposure can be extra income from carbon credits produced. Such a strategy still does not protect the enlarged site from catastrophic losses.

· Commit only a proportion of the carbon output (as b)

Partial commitment of carbon credits is the buffer system used in the Costa Rica project. It has the advantage that there is no immediate cost to protecting the credits for sale, but clearly there is an opportunity cost in income foregone in the early years while credits are being held back. This reduction in income may be as much as 50%, a cost which should be recognised when making a cost benefit analysis of alternative risk management arrangements.

· Portfolio approach

The portfolio approach is only an option for a multinational putting together a portfolio of carbon projects across nations and countries. The loss of one project from a suite of perhaps five may not impact significantly on the total carbon yield required. There is no magic in a portfolio other than reducing the aggregation of the whole risk by geographic spread across risk zones world wide. The maximum loss from any one event can, by definition, only be but a small proportion of the total project portfolio value. 

The portfolio itself has to be carefully constructed with each project earning its place within the group and having its own risk profile clearly understood. This process should be repeated for all member projects with a final risk assessment being performed for the portfolio as a whole.

This topic would warrant detailed discussion in its own right, showing how a portfolio could be constructed in practice, so as to minimise risk and maximise the security of carbon credit output.

· Bank borrowing facilities at a pre-agreed rate of interest

Bank Credit facilities can enable organisations to funds post loss work, provided losses have not been so big that the credit rating has been destroyed. The balance sheet is still affected but there is no annual budgeted amount for insurance premiums. The cost of money is critical to the efficacy of this strategy. Once again catastrophic losses are not covered and would still have a major impact on the success of the project.

· Contingency funds (external or internal) 

Contingency funds provide a solution which lies between bank credit and the use of captives. Their use is common practice with many state forestry operations and enables the parastatal organisation to budget more confidently rather than to rely on government funds to pay for small losses as these may be not forthcoming. The fund cannot provide the catastrophic protection that is the concern of most investors.

· For large operations, use their own insurance company i.e. a captive.

The captive is an option open to multi-million dollar operations. It would almost certainly exclude most forestry carbon projects. There may be opportunities to utilise captives for projects being put together by the same groups of corporations, where the total values may be significant. 

However, the principles are the same as with insurance, except that the premiums are paid into the company captive which will charge a real rate for the protection. In the event of no claims then a substantial surplus will build up and can be utilised by the forestry group

1.5.3.1.  Concepts Regarding Financial (Insurance) Products

Capital is fungible. It is important to realise that, effectively, risk management is capital management.  In the context of forestry, of course, the assets and the capital of the company are, by and large, one and the same thing. In carbon credit projects this close link breaks down as non-timber valuations enter the balance sheet.

Presuming that all the appropriate data and analytical results, as discussed above, are available, the metrics will determine, between one company and the next, what risk (capital) management techniques are feasible.

Reference to “high risk” and “low risk” is an integration of frequency and severity considerations.  In other words, the numerical (financial quantum) measure is the true “expected loss” across the entire distribution of possible outcomes.

At the high end of expected loss (in probability terms) insurance tends to be an inefficient mechanism.  Generally, “dollar-swapping”(see Para 5.3.3 below) makes little sense, as risks in this region should be financed internally.  Probably the term of the finance requirements will determine the best mechanism for this risk financing.

· Portfolios and Diversity

The cost of providing insurance protection generally benefits from a diverse and deep portfolio.  Simple portfolio theory shows us that the larger the number of non-correlating assets within a portfolio, the lower the volatility associated with the outcome.  It is volatility, cost of capital, overhead costs and allowance for uncertainty which determine the price of the ‘insurance’ option.

· Governments

It is possible in theory for Governments to participate in risk insurance for their carbon projects, as Governments mostly are the insurers of last resort, in some sense. Indeed where sovereign debt is the cheapest source of funds, why would a Government as a financial partner in a project pay to mitigate loss at any higher cost? 

The answer, of course, is related to budgetary factors, and increasingly, governments are investigating the cost of commercial insurance to cover contingency financial exposures for such items as national forest fire fighting costs, or even the amenity value of state forests which earn hunting licence fees yielding significant income.

National risk management can be eased considerably by the use of relatively cheap Government funds (or guarantees). As discussed, such strategies remove some aspects of uncertainty to provide disproportionate risk price (premium) benefit to the economy as a whole.

· Contingent Credit
There are examples of Lines of Credit (LoC’s themselves, being frequently used) being in some sense contingent upon defined risk event sets.  It is not clear whether the price of such LoC’s is discounted to account for the relatively more remote chance of their being called. In theory this discounting should be possible, and if it has not been so to date, this may reflect more on the broking of such deals than the inability of LoC’s to respond in this manner.  Another, not insignificant, factor is that Banking Capital Adequacy requirements, in any case, require the same amounts of capital to be reserved for each.

· Contingent Equity

Aon has pioneered the design and use of contingent equity options (CatEPuts().  Unlike debt or plain insurance, these allow a company to sell shares (issue preferred stock) at a pre-agreed price (i.e. regardless of the actual market price of the normal stock) following the occurrence of a defined event.  The company retains the right but is not obliged to issue the shares, according to what is the most cost advantageous at the time.  An option premium is paid.

The theory is that the company can, in this way, bolster its balance sheet after suffering an otherwise crippling blow to its assets.  Such an instrument does not provide income statement (Profit and Loss) relief.  This, hopefully, will have been taken care of by insurance and other risk financing techniques designed to mitigate the effects of more likely but less severe eventualities.

· Weather Derivatives
The ‘pure’ weather derivative market (swaps and options) has developed mainly in the United States of America.  It is soon expected that Exchange Trading will be commenced.  In Europe and the rest of the world, there is very little activity.  The problems are (i) a lack of data and (ii) a lack of counterparties.  As and when liquid markets develop for such products, it will be possible to utilise these for more efficient hedging for weather risks.  

The application of this approach may have something to offer the countries involved in carbon projects if the project host and funding partners stand to have complementary interests in, for example, El Niño events which may cause corresponding droughts and heavy rainfall seasons.  (Droughts may mean greater reliance on fossil fuel emission sources from coal or gas fire power stations, so threatening to breach emission limits.)

1.5.3.3.  Limits to Conventional Insurance

Insurance works at its most efficient in the middle ground between those projects that have very high risk exposures and those which have very small risk exposures.

In the former case, insurance can be structured so that the rates on total values may appear to be relatively low at say 0.35%. However, to achieve this cheap price, the excess is probably very high (US$100,000s) for each loss event. There may be a loss limit and this too may be in the order of 5% to 10% of the total value, which for large projects give perfectly adequate protection.

Insurance experience in this situation shows that underwriters pay out many claims over the years. Over the life of the project insurers and companies find that claims plus expenses more or less equal the premiums paid. This ‘dollar swapping’ does have a purpose for the insured in that it evens out cash flow, improves budgeting accuracy and protects the balance sheet from sudden dips in value. It also gives the stockholders confidence and improves the credit rating of the whole operation. 

The insurance under these circumstances is most inefficient when insurance contracts are short and there is no certainty that the client will continue to insure or the company continues to provide coverage.

For the insurer it may offer the prospect of premium streams which in good years will be attractive. In bad years, there will be large indemnities paid out, but the insurer can protect himself through his own insurance policy (reinsurance).

At the other end of the scale, projects with very low risk find that they may be unable to get insurance cover. Insurance capacity is a scarce commodity. Insurers may find that they are able to earn more return from insurance of other types of property, rather than forestry carbon projects. In any market where there is a tight supply of capacity, then low risk projects will be unable to buy insurance unless they pay rates which are expensive in comparison to the risk. The opportunity cost of the underwriters’ capacity then become the limiting factor.

1.5.4.  Insurance infrastructure

Finally, any insurance scheme or product requires an infrastructure through which the insurance company and the client may be properly serviced. 

This is not just an issue of premium collection and claims payment, but includes the services that enable the insurance to be designed properly, monitored from year to year to improve terms and conditions for both parties, and most importantly, enable the proper procedures to be fulfilled when a loss event occurs and the client wishes to initiate a claim.

Design of the insurance instrument (and this would include design of financial instruments which would be dependent on the same data analysis) can be done by specialist consultants from anywhere in the world as the process is a one-off, with only annual adjustments which can be done remotely. This design stage can most efficiently be done at the time of the planning of the original project so reaping efficiency of data use and analysis, and minimising the time required by insurance specialists.

The insurer and the client may well want to monitor the forest and its surroundings as an aid to early warning of potential problems. This may be through local knowledge networks and/or satellite images. Following a loss event, the insured has to inform and provide the insurer with the details of the event, and the insurer will want an independent assessor to confirm that the event has occurred, is insured and, soon afterwards, to actually measure the extent of the loss. In the case of carbon projects there may be a time delay between the event and the final estimate of the loss in terms of the insured interest, certain with carbon credits.

The assessor (loss adjuster) will be from a respected and trusted international loss adjustment company. Local assessors may be used for routine confirmation, but for the major losses that are, or should be, the focus of the insurance policy, then supervision and measurement of the loss will be the responsibility of an international firm as nominated in the insurance policy. Globally, these tend to be relatively few in number, as they need to have specific skills in forestry assessment and carbon issues.

None of this is problematical, but it is part of the planning process, and may usefully be at least sketched out in outline prior to negations for finds from corporate donors or banks or government ministries.

Section 2 –Carbon Sequestration Trading risk 

2.1.  Overview

The Kyoto Protocol defines the global emission targets for each Annex 1 country plus limited guidance on the modalities by which the obligations can be met.  The final details have yet to be agreed, and may not be finished for many years to come.  Annex 1 Parties will have to establish national emission reduction programmes designed to meet their emission targets. The first signs are beginning to emerge of how this might be handled, but there is little consistency between countries as to how it will be done.  It seems likely that it will be by a combination of caps, fiscal policy in an environment of carbon offset trading.  A common thread is the desire by Annex 1 Governments to set up national emission trading systems to register and certify emissions permits or credits.  This would enable trade between entities who are assigned a responsibility to deliver prescribed CO2 emission reductions. It is anticipated that an international market will emerge, enabling national emission trading systems to be linked. 

The Protocol permits emission targets to be met via what is referred to as the Flexible Mechanisms (FlexMechs).  Each of the FlexMechs will have its own modalities and requirements, designed to ensure that carbon credits generated are real and comparable.  These modalities will carry obligations, which can effect risk profile of projects and/or their costs. These risks are reviewed where they can be identified. It is anticipated that carbon credits generated across all three FlexMechs and via either emission reductions or sequestration will be fungible (i.e. directly tradable against each other). 

There will be competition to generate carbon credits from both emissions sources (via reductions in emissions by industry below a baseline or allocated emissions limit) and sinks (via increased sequestration over a hypothetical baseline).  In addition, because the carbon credits traded in the market are meeting Annex 1 emission obligations, there will be a substantial overlay of institutional and multilateral structures to provide either operating frameworks or guidelines/rules of implementation.  In particular, there will have to be an agreed methodology for carbon offset registration, validation and certification.  This operational framework is under construction, with input from both the technical and political interests.  

Other than the fundamentals laid out in the relevant Articles of the Protocol, few, if any, decisions have been made on its practical implementation, and national policies and guidelines are in many cases even further behind.  Furthermore, much of the focus of the debate to date has been on the modalities for emission reduction - and practically no guidance has been forthcoming, as yet, on Land Use Change and Forestry (LUCF). An important date in terms of LUCF, is the IPCC Special Report on Biological Sources and Sinks which is due out in Summer 2000.  It is expected that this report will provide the Conference of the Parties (COP) with the technical information that is needed to define the specific modalities for sequestration in forestry.  Therefore, for those industries affected by these developments, whatever the sector (forestry or energy) or interest (Annex 1 or Non Annex 1), will be faced with the need to plan policies around future GHG emission obligations. This planning will initially have to take place in the face of considerable uncertainty as to the final definition of the modalities.

As a means of generating CO2 credits, carbon sequestration will be competing for investment and risk capital with emission reduction projects.  Will sequestration have cost advantages over emission reduction options?  Are there inherent risks and costs associated with sequestration that are not an issue in emission reduction projects?  What are the possible mechanisms by which these risks can be reduced?  This paper will limit itself to identifying the risks related to the generation and trading of carbon offsets from forestry projects
.  Carbon offset trading risks relate primarily to shortfalls in generation, verification of carbon offset validity and currency, and changes in price.

However, because so few of the detailed rules and methods are defined, and where they are, these are open to interpretation and conjecture, much of this section is necessarily discursive.

2.2.  Uncertainty in Establishing National Carbon Baselines

National emission targets (Assigned Amounts) are established under Article 3.3 of the Kyoto Protocol as the target emission level for each Annex 1 country.  Meeting these target emission levels can be achieved either by cutting emission levels or by increasing carbon sequestration rates.  There are as yet unspecified penalties attached to failure to comply.  There are several provisions of the Kyoto Protocol that impact forestry sector baselines.  Article 3.3 states changes since 1990 in sources and sinks resulting from human-induced land-use change and forestry (referred to as LUCF) and activities related to "Afforestation, Reforestation and Deforestation" (referred to as ARD) must be accounted for. It is understood that, at SUBSTA 8, this requirement was waived as the lack of consistency across national baseline data meant that it was of little value.   However, under Article 3.4, Annex 1 countries also have to provide data to establish carbon stock levels
 at 1990, plus estimate changes in these levels since that date, due to anthropogenic activities related to "agricultural soils" and LUCF. The Conference of the Parties (COP) has to decide the modalities, rules and guidelines as to which of these changes can be included as net increases or decreases in Assigned Amounts and applied to the second accountability period.  Annex 1 countries could decide to apply the decision of COP to the first accountability period. 

The critical issue, and one of considerable contention, is how these national carbon stock baselines will be established to include LUCF.  The COP is required to give guidance on the methodologies for estimating emissions by sources and removals by sinks, and reference is made to the Guidelines for National Greenhouse Gas Inventories prepared by the Intergovernmental Panel on Climate Change (IPCC).  However, at this time, there is no clear indication as to how this will be settled. The above guidelines generate uncertainty not only by their ambiguity, but also by their lack of definition as to what might eventually be included or excluded. The important question is the extent to which the political and economic feasibility of national emission reduction commitments is dependent on carbon stocks being offset against anthropogenic AA emissions limits. 

One of the practical problems is that there are substantial differences how individual countries quantify stored carbon, sequestration rates and emissions from forests.  Consequently, there is a diversity of views as to how many Annex 1 countries have this data and if they do, its reliability.  It is suggested that for some countries reliable or comparable data simply does not exist and there are significant uncertainties in the estimation of carbon stocks in forest ecosystems
. In a study commissioned by the German Federal Ministry of Education, Science, Research, and Technology, the available data basis relating to the carbon balance of terrestrial ecosystems was presented and assessed in detail
.  It concluded that, for many types of vegetation, the possibility for global extrapolation is exceedingly patchy. This study has identified important inadequacies and problems in generating comparative data records:

· Complete carbon inventories only exist for a few countries, ecosystems or forms of land use. For example, there is no such inventory for Germany.

· Most evaluations of carbon fluxes have omitted carbon stocks in the organic layer and many past studies on carbon were not carried out with the intention of establishing a complete carbon balance.

· Full inventories will be very resource demanding and time consuming.  

A contradictory view is that most Annex 1 countries could make a “good estimate” of their carbon stocks in sinks for 1990.  National forest inventories and associated models, plus the use of remote sensing, 
could achieve this.  Furthermore, it is suggested that this system could be used to meet every countries carbon sink national baseline if it was required by the UNFCCC
.

The Table below
 summarises some of these issues, as they pertain to sinks. 

Table 1.  Article 3 – Areas of Uncertainty and Contention

	Key Uncertainties
	Key areas of contention

	What about sinks post 2012 - there is no clear statement that the process will continue.
	Perverse incentive to clear fell pre-accountability period 

	Definition of Afforestation, Reforestation and Deforestation is needed
	Conversion of primary forest could be promoted unless activities are defined accordingly

	
	Several important sinks are not included - wetlands, primary forests, and soil carbon

	What “additional LUCF” activities might be included.
	Any interruption between 5 year accounting period - could promote use of fast growing plantation species

	Verifiability of reductions in AA
	Forest degradation is not identified as a source of emissions - emissions are similar in magnitude to deforestation


National emission limits adjusted by LUCF changes should be finalised well before the start of the first accountability period (2008). It is expected that national emission policies will include sequestration as a permitted activity in the first accountability period.  The manner in which national policies define forest carbon related contributions in meeting national emission limits will therefore have a significant impact on forestry strategies. 

Uncertainty resulting from differing national methodologies or accuracy in carbon baseline establishment could affect the confidence in establishing a country’s compliance. The importance of standardised transparent data collection and management is even greater when the results are applied to an emission trading system.  The credibility of individual trades will depend on the buyer being able to determine the extent to which the selling party will be in compliance at the end of the first accountability period. 

There will be a compliance process to establish national carbon stock baselines and movements under Article 3.4.  This may prove to be no trivial task.  Failure to do so undermines the integrity of the whole Protocol - there are severe risk implications.

The impact on national carbon baselines resulting from ARD and LUCF changes will eventually be clarified. There has been very little reference to this issue in pronouncements by any of the Annex 1 countries to date and the potential impact of changes in carbon stocks in the finalisation of national emission targets in the first accountability period is difficult to predict.  

2.3.  Use of the Flexible Mechanisms 

Article 17 of the Protocol permits and encourages signatories to meet their commitments on emission reduction by participating in emission trading.  The expected result is that the marginal costs of emission reductions will be lowered.  Known as the Flexible Mechanisms (FlexMechs), the Protocol creates the possibility for:

· Intra Annex 1 countries trade in Assigned Amount (domestic trading systems)

· Trade between Annex 1 countries from project generated carbon credits (Joint Implementation).  

· Trade between non-signatories of the Protocol (Non Annex 1 countries) and Annex 1 countries through project generated carbon offsets (Clean Development Mechanism)

2.3.1.  Emission Trading within Annex 1 countries

Article 3.1. establishes an “Assigned Amount” (AA) for each Annex 1 country.  This is a fixed emission limit, and will apply to the first accounting period (2008 – 2012). Individual governments are developing policies that will ensure compliance with these national emission objectives.  It is expected that, for a significant number, national and international carbon trading will be a cornerstone of the programme. The EU and other Central European countries have defined Article 17’s provision that “emissions trading should be supplemental to domestic actions” as meaning that domestic actions should be the principal means to meet commitments under Article 3
 (referred to as “Supplementality”).  Domestic trading will be a relatively straightforward process, with the trade volume of allowances and credits being predominantly defined by improved technology and capital turnover. 

Domestic or international trade in AAUs is relatively risk free - equivalent to trading in Government Bonds.  The total issued “emission permits” are likely to be less than the total emissions permitted, and would be allocated on an auction or grandfathering system.  The only liability on emission trading arises if the selling Party does not deliver the expected emission reductions at the end of the accountability period and is found out of compliance.  No liability rule can completely eliminate the risk of a Party overselling but such a rule, a stringent financial penalty plus a requirement for close compliance monitoring could minimise it. 

In principle, the forestry sector only sequesters carbon. It does not have a responsibility for reducing emissions.  On this basis it is questionable whether the sector would be a generator of AAUs.  A forestry entity could be charged under a national programme with increasing carbon stocks and thereby reducing the national emission reduction targets for compliance.  In such a case, it is conceivable that forestry entities could be allocated AAUs, but this would be decided at a national level.

2.3.2.  Joint Implementation (JI) Projects 
Article 6 of the Protocol enables project-generated Emission Reduction Units (ERU) under Joint Implementation (JI) between two Annex B countries.  The Article specifically refers to potential use of both increase in sinks and reduction in sources.

ERU’s fall within the global emissions targets of the Parties.  Article 6 does not specifically address the issue of liability. Instead, the Protocol makes no distinction between AAUs acquired under emission trading and ERUs generated through JI as far as contribution to emission goals is concerned.  However, under Article 6.4, a buyer may not use ERUs if a compliance problem is identified in the supplying Party, suggesting buyer liability of some type.  

2.3.3.  Carbon Offset Trading between Annex 1 and Non Annex 1 Countries

Article 12 of the Protocol enables ad hoc participation by non signatories, and provides a link between economic development and the climate change objectives of the UNFCCC.  It has two clearly independent and not necessarily compatible objectives:

· to provide an incentive for developed (Annex I) countries to comply with their emission reduction objectives under the UNFCCC by reduction in anthropogenic emissions in Non Annex 1 countries;

· to provide new and additional source of development finance and investment for developing countries.

Carbon offsets generated under CDM are referred to as Certified Emission Reductions (CERs). Details of the mechanisms and modalities of the CDM have yet to be developed, but there are several important requirements that will affect the utility of this mechanism and the risk associated with credits generated. There is considerable debate as to whether LUCF can be permitted under provisions of the CDM
.  Since informed opinion generally signals that it is likely that sequestration will be included, this analysis will assume that sequestration and emission reductions will be included.  While both CDM and JI carbon offsets are generated on a project basis, there are some key differences. CDM: 

· projects will require registration with the host country. The host Party will define priority development sectors and the project has to meet as yet to be defined sustainable development indicators/parameters

· Projects will have to demonstrate additional emission reduction benefits from a without project baseline.  It is debatable whether this implies financial additionality.

· CERs have to be independently certified by the CDM or the authorising body, and in addition to meeting emission reduction criteria, will also have other qualifying criteria to meet namely, technology transfer, development impact on host country and a contribution for adaptation fund

· CERs generated between 2000 and 2008 can be banked by the collaborating Annex 1 country against the first accountability period (2008-2012).  

· projects will attract an “adaptation” component.  This is in effect a South-South tax, and is very contentious, as there is no similar requirement of JI projects.  It is currently thought this will be in a form of “withheld CERs”. 

The CDM should be the first mechanism to become operational under the Protocol, in principle from 2000; work on the institutional and technical aspects of implementing, monitoring projects should be a priority, but COP 4 and COP 5 made limited progress in this respect. The CDM should provide an opportunity to combine climate change mitigation and generate additional finance for development in developing countries. 

In principal CERs that are certified ex-post and would therefore be valid for Annex 1 Party compliance.  If CERs could be certified before they were achieved, and they then were not realised, there is the possibility that they could be declared invalid. It has to be assumed that liability issues in both circumstances would be negotiated between the contracting parties, and form part of the purchase or investment agreement. 

2.4.  Forestry Sequestration as a source of carbon offsets

2.4.1.  Qualifying Forestry Projects

Depending on their maturity, management and vulnerability to anthropogenic impact, forests could either be sources of increased emissions.  They could also yield a stock increase through carbon sequestration.  Unlike the energy or manufacturing sector, forests are therefore potentially both source and sink.  

In principle, forestry projects of the following types could generate carbon offsets via:

· Reduction in deforestation

On a world-wide scale, this has potential to reduce CO2 emissions and increase the rate of sequestration.  Since each one hectare of tropical deforestation produces up to 100mtC net flux and since deforestation is often associated with fire, this CO2 is released immediately.

· Forest management for carbon storage
This can be achieved by protection of young immature secondary forests, establishing plantations on non forested lands, improving rates of regeneration on existing forests, increasing vegetative cover (agroforestry) and expanding the demand for durable wood products and the lifetime of wood products. The concept of plantation forests is contentious and potentially runs aground on other International Protocols (e.g. Biodiversity).
· Forest management for substitution of fossil fuels

This offers significant potential over the long term.  It treats forests and renewable resources, which substitute fossil fuel utilisation. Climate dividend is initially in the sequestration to steady state, and then in the “emissions avoided”.

In principle, it is highly likely that, even though there is some opposition to the use of sequestration as a means of meeting climate change obligations, forestry will be an important sector in generating carbon offsets. Consider the impact of the following two projects:  

· Conservation of forests and reduction in deforestation.  

In such a case, the project starts with a significant stock of carbon.  The carbon offset will be relatively small in comparison to the total carbon stocks.  If the project fails, this carbon stock represents a potential source of emissions.  

· Reforestation or Plantation Forests.  

In these cases, all, or practically all, of the sequestered carbon represents the carbon stock. If there was a catastrophic loss (fire) the sequestered carbon is re-emitted. However, the project area would, at worst, revert to its pre project carbon baseline.  But that is likely to be the limit of CO2 emissions.

These two situations are fundamentally different in terms of their potential impact on and risk to climate change.

2.4.2.  Conventional and Sequestration Related Revenue Streams

It is also important to assess the impact of these two revenue streams on management strategies. Consider the following project profiles:

· Carbon offsets have high value and timber prices are low.  In this case most new forests would be established and managed for carbon credits. 
· Timber products have high value and carbon offsets prices are low.  In this case the forests would be established and managed for their forest products. 
· Both carbon and timber having high value. Management objectives would be for co-investment in both timber products and carbon credits.  
· Low values for both timber and carbon offsets. This would probably result in land staying as or moving back into agriculture.
Forest product prices are cyclical in nature.  While carbon offsets prices are also likely to be cyclical (counter-cyclical to forest products) they will provide an opportunity for forest enterprises to create marginal revenue outside the present markets. The extent and speed of conversion of conventional forestry into sequestration projects will reflect on the prospective price of conventional products and carbon offsets. However, because climate change objectives are long term in nature, a decision to include carbon sequestration as a strategic objective will limit forest management options to take advantages to changes in prices of conventional outputs. This long-term commitment will not apply to emission reduction projects.

2.5.  Uncertainty in Measurement and Verification of Carbon Stocks 

2.5.1.  Risk Profiles of Sequestration and Emission Reduction Projects

To build confidence between all climate change stakeholders, not least the investment and NGO community, a system will be required that guarantees the environmental and economic integrity of carbon credits claimed.  Carbon offset projects will have to be able to prove that carbon sequestered or emissions avoided can be calculated to a reasonable degree of certainty and transparency.  It is suggested that forestry sequestration projects present a more challenging case in this respect than emission reductions.  There is also concern among some of the environmental NGOs that use of sequestration could dilute a country’s commitment to emissions reductions.  There is the valid argument that sequestered carbon does not have the durability of emissions avoided.  All this will result in a heightened burden of proof falling on forestry sequestration projects. High standards of forestry management and SFM will be critical. This burden of proof will also change forestry’s traditional view on risk management and risk mitigation.  

If an energy project fails for financial or other reasons, it could close or reduce output. There are unlikely to be additional emissions resulting directly from that event, other than there might be some leakage as other energy sources replace the lost capacity.  We could assume that the replacement capacity would be at least as energy efficient or more so than the lost capacity.  On the other hand, if a forestry project fails for commercial reasons, the rate of carbon sequestration is likely to slow down.  The effect on climate change is therefore exactly the opposite to the case of an energy project.  However, there is an additional climate risk. In addition to the offsets already generated (and possibly verified and claimed) being released, there is a risk that the original base stock of carbon could also be released into the atmosphere.  As mentioned earlier, in the case of a forestry conservation project this could be very significant. For this reason, to what extent should forestry sequestration meet minimum criteria on operational, financial and political sustainability?  

2.5.2.  Uncertainty of Measurement and Accounting for Changes in Carbon Stocks 
Measurements of sequestration rates is, in principle, based on the same tried and tested methodologies used by foresters everywhere to measure growth rates and carbon flows.  In climate change projects, sequestration of all carbon pools have to be measured against a baseline.  The confidence limits may be higher in climate change projects than normal forestry management practices would demand and there has to be a greater degree of transparency.  Under any of the ARD scenarios, there are a series of carbon pools that will need to be examined for the net impact on the carbon balance of the project:

· trees and roots

· soil

· litter

· other vegetation 

· the fate of any woody products of the defined sink

Each of these carbon pools will have to be monitored for gains and losses against the hypothetical but estimated baseline. A conventional forestry project would be unlikely to monitor any of these pools other than the first to a level that would satisfy demands of an approved ARD project.  Growing a sink that is managed on a short rotation for wood chip harvesting may simply move carbon back into the atmosphere as methane when those paper products decay in anaerobic waste tips. Directing harvest into solid wood product markets for flooring, construction or furniture provides a longer carbon residence time in use. These new life cycle considerations will have to be taken into account in optimising carbon budgets and financial returns to investors.

An additional accounting and monitoring issue arises where wood produced is used in fossil fuel substitution projects. Targeting energy markets, such as biomass energy, ethanol or charcoal, will link the forestry investment with green energy that will reduce fossil fuel use.  Monitoring carbon stock expansion to a steady state has then to be linked to the substitution effect in the energy sector – and the efficiency of the substituted fuel will determine the efficiency of credit generation.

NSW State Forests’ current approach to carbon accounting
 is based on the establishment of such a pool structure.  Their approach accounts for all carbon sequestered and considers any harvest of forest products to be an immediate emission back to the atmosphere.  As forests are established on cleared land each year, a pool structure is created.  Eventually the pool reaches a steady state where sequestration rates equal harvest emissions.  Carbon offsets are created during the period of growth in the pool.  A company wishing to establish carbon offsets would establish a target area of forest each year over a number of years.  These carbon accounts would initially grow rapidly and then plateau as timber harvesting occurred.  Alternatively, the pool could be managed over time to optimise the value of carbon offsets and timber products.  

2.5.3.  CDM Sequestration Project  - Additionality Principle

The precise CDM mechanisms and modalities are subject to both technical and political review
. 
There is a danger that the perverse incentive for clear felling or increased rates of emissions by forest degradation, prior to the registration of the project, will increase the potential for greater sequestration benefits than might otherwise be claimed.  The higher the rate of destruction in the “without project” scenario, the greater the potential for carbon offset generation in the “with project” scenario, which in effect also reduces the unit cost of CER generation.  Under JI, double entry accounting ensures that gains applied to one party will be treated as a reduction to the other because the project frame of reference lies within the national and global emission limits.  Therefore there is a mutual interest in avoiding under or overstatement as the emissions will be balanced.  However, since Non Annex 1 countries are not included within the global emission target, the same self-regulating mechanism will not apply. In order to counteract the perverse incentive, it is conceivable that CDM sequestration projects could be excluded for at least as long as the host country either:

· has not assumed emission limitations, OR
· has no emission commitments or national carbon baseline, OR
· cannot verify that real gains in emission targets have been established according to acceptable international standards. 
It will also be necessary to monitor the overall cradle to grave emissions associated with the project.  Land preparation, road construction, housing, fencing and other energy utilising activities will create emissions, which might need to be offset against the sequestered carbon.

2.5.4.  Sequestration Permanence or “Carbon Durability”

Emission reductions are in effect, “forever”.  In the case of forests, since storage is not forever, over what time-scale does the carbon have to be stored for the effect to be treated and traded as an equivalent reduction in emissions? There is always a risk that sequestered carbon could be released back into the atmosphere (forest loss through fire or other degradation) after the carbon offset has been certified and claimed.  In such a case, for sequestration to generate a carbon offset without attracting a later debit, the sequestration must be for a time period reflecting equivalent atmospheric impact (radiative forcing), but this need not be “forever”. 

In a recent paper
 a proposal was made to establish the rate at which sequestration credits could be realised.  It is based on the “equivalence time” which is defined as time period that the effect of storage of 1 tCO2 for one year is found to be similar to preventing the effect of a similar amount of carbon. This equivalence time has been calculated as 55 years based on an atmospheric residence time of CO2 of 100 years. Therefore, in principle, from the standpoint of direct comparability of sources and sinks, sequestration projects should have to store the sequestered carbon for 55 years before a sequestration offset can guarantee durable climatic benefit.  However if this was the case, the cash flow impact would mean that forestry sequestration would rarely be used a mechanism to generate revenue in climate change projects.  Equally, if the project realised carbon sequestered in the year it was generated, it would not take into account the risk that it might be re-emitted within the 55 years. 

To overcome these two extremes, the equivalence time has been converted into a factor that calculates the effect of storage of 1 tCO2 for one year.  This is referred to as the “tonne. year equivalence factor”.  From this, the “Equivalence Factor” was calculated as 0.0182 tCO2 (i.e. the effect of storage of 1 tCO2 for 1 year was derived, and found to be similar to preventing the effect of the emission of 0.0182 tCO2). This mechanism therefore accounts for the time period required for carbon to be stored as sequestered carbon to prevent radiative the forcing effect of an equivalent carbon emission avoided, based on CO2 residence time and decay pattern. This has the advantage of permitting revenue streams based on sequestered carbon without the potential problem of a claw back should the carbon stored be released again.

An Australian CSIRO
 report suggests a variation on this theme - the concept of a “temporary sequestration”. This quantifies the net benefit in terms of comparable global warming potential through the change in radiative forcing over 100 years.  The result is that each year, sequestration of 1 kg of CO2 is equivalent to 0.007kg reduction in emissions.

2.5.5.  Sequestration Project Leakage

How will the impact of domestic leakage in the host country be assessed without a full national carbon inventory?  What evidence will an investor have that conservation or reforestation within the project area has not led to increased deforestation elsewhere? How would the impact of leakage be apportioned between two sequestration projects located in the region?  

This issue is of equal importance in both emission reduction and sequestration projects.  Since climate change is a global issue, prevention of leakage will have to be assured at a national and international level. As already mentioned above, while there are directly comparable national fossil fuel emission profiles for Annex 1 countries, there is nothing directly comparable for carbon stocks. In this respect, identification of national or international leakage in forestry projects could be more problematic for sequestration projects. This issue will be of greatest concern in sequestration projects initiated under the CDM, where quality of carbon stock data may be less robust and levels of transparency lower. This uncertainty is likely to impact the potential value of both ex-ante and even ex-post trade in CERs generated via sequestration.

There is also the possibility of leakage from Annex 1 countries to Non Annex 1 countries.  Timely forest harvests in Annex 1 countries prior to 2008 followed by harvests in non-Annex 1 countries post 2008, could lead to optimising corporate benefits under Kyoto.  This could create the opportunity to create JI projects in Annex 1 countries at lower political and operational risk than CDM countries, as well as getting under any national cap and trade restrictions that governments might impose.

2.6.  Emissions Trading 

2.6.1.  SO2 Trading as a Precursor to CO2 Emission Trading

While the Protocol is designed as an environmental instrument, the negotiations were largely driven by the desire to manage economic impacts and to minimise the costs of a transition away from growth in fossil fuel use in society.  This cost minimisation approach led to the inclusion of flexibility mechanisms in the Protocol, including proposals for emissions trading, joint implementation, the clean development mechanism and the use of sinks.  This interrelated set of tools will significantly reduce the cost of compliance with national emissions targets, but will also lead to the evolution and rapid growth of a whole new class of investments and securities related to environmental impact mitigation or environmental improvement.

The general principle of emission trading is quite simple. A limit is placed on an emission source as a result of a domestic emissions reduction scheme. Either by auction or grand-fathering, sources of emissions are given pollution rights.  Those that under-utilise their permits can then sell these to companies that exceed their prescribed limits.  The net effect is that the global emissions target is met.   These were the principles on which the US SO2 emissions trading market was established, which it is argued led to sources meeting targets earlier than predicted and at a lower cost
.  From this the following general benefits of emissions trading programmes have been claimed:

· increased environmental effectiveness

· reduced compliance costs

· created a financial values of environmental performance

· promoted the development of new technological solutions

Where responsibility for emission reduction is transferred through allocation or auction of emission rights or permits, emitters will have to satisfy national authorities and the international community that they have indeed reduced emissions below their allocated target through in-house emission reductions or use of FlexMechs.  Many experts cite the success of the SO2 market in the US in reducing costs of pollution abatement and meeting or beating goals as justification for optimism over the same thing happening in the CO2 market.  There are several reasons why perhaps caution is justified in drawing this conclusion:

· the US SO2 agreement is based on a single sector, a limited number of emitters all operating under a single sovereign regime.

· the CO2 emission reduction programme would be: 

· international though not global 

· cover every and any sector chosen on a national basis (from primary emitters to end users)

· include potential deviation from a hypothetical baseline 

· include emissions avoided as well as carbon sequestered

2.6.2.  Pre-requirements to Carbon Trading 

What are the key criteria that will promote international trading in carbon offsets?  The list below is by no means inclusive, but covers the principal requirements:

· A legally enforceable commitment to reduce fossil fuel emissions

· Emission trading as a permitted route to compliance

· National compliance strategies and programmes that both permit and encourage the trading option.   

· An internationally agreed standard unit for emissions trade.  

There is no reason why Annex 1 countries could not permit and promote early domestic, bilateral or multilateral trading (not linked to the first Accountability Period) through early allocation of emission permits in advance of the Kyoto Protocol becoming effective.  Such early trading should meet domestic emission reduction targets and would create the framework for national compliance in the first accountability period. Some countries could employ taxation as a method of creating incentives to reduce emissions.  Entities may be permitted to offset the credits bought or generated against environmental. 

To ensure this, permitted early trades would have to be “Kyoto compliant”. Therefore it will be crucial that the issue of forestry and carbon sequestration as a source of CDM and JI credits be settled as soon as possible.

2.6.3.  Buyer and Seller Liability

It is important to differentiate between:

· liability issues related to emission trading of AAUs issued to national entities and JI generated ERUs 

· trade in CERs generated from CDM projects.  

In effect, all AAUs and ERUs are “as good as gold” so long as national targets are met at the end of the accountability period.  Annex 1 countries are required to submit annual inventory reports.  Governments of both the buying and selling party will have to report carbon credits bought and sold and Governments carry the responsibility for meeting national obligations.  Since it will become clear that a country is likely to default, this will impact the credibility and therefore demand for that country's AAUs and ERUs.  This should also limit seller liability and increase buyer confidence. 

It is likely that buyer and seller liability with respect to national shortfalls will be determined under national trading rules. Emission trading should in principle create an incentive for national enforcement and international compliance since both buyer and seller have an interest in ensuring that credits were genuine. Buyer and seller liability could be institutionally mitigated
 in a number of ways including:

· Parties could limit selling to a specified percentage of their national emission limits in the first accountability period.  This is the same as Parties introducing a lower level of emissions than the Assigned Amounts, equated to a safety margin, for the purpose of trading. 

· A percentage of internationally traded carbon could be set aside and retired from the market, as cover against shortfalls by Parties at the end of the accountability period 

· Parties might restrict the proportion of national emission reductions that can be achieved through import of carbon credits from third parties.  This cap concept has considerable support among European governments, but for different motives. 

· Parties could decide that the validity of transferred carbon credits would be dependent on National Compliance.  This compliance requirement could then become part of national trading policy.  This assigns liability exclusively to the seller of the carbon offset.

· UNFCCC could be required to verify high risk Parties emissions were within budget.

All of the above will have some impact on the inclusiveness of the trading market (from a sector or geographic standpoint), potentially reducing market liquidity and increase transaction costs.

In the case of CDM projects, since there is no emission limit for the host country, while there is no risk that the credits once generated could be withheld to satisfy national shortfalls, there are other liabilities which, as suggested above, are likely to be decided contractually.

2.6.4.  Ex Ante Trading  - Pre Certification or Verification 

AAUs and ERUs are likely to carry a specified vintage for accounting purposes.  AAUs could be bought or sold forward by entities based on either expected supply or demand shortfalls to meet national compliance obligations.  ERUs are linked to projects, and have to be “created” and would therefore have different pre-certification risks to AAUs, which require no verification other than national compliance.  

On the other hand, CERs would have a vintage of creation (for accounting and registration standpoint) but presumably could be utilised for a specified year of the accounting period at the discretion of the buyer. 

Emission reductions could be sold and traded before they are verified as being valid and certified.  In forestry, this might be in the form of an investment by an Annex 1 entity in a CER or ERU producing project.  There could be a budgeted stream of carbon offsets. In the case of forestry projects, this investment could be based on a predicted stream of offsets (an example being the Costa Rica CTO’s).  It could also be based of a budgeted stream but before a detailed schedule of emission reductions has been generated (an example being the Noel Kempff project in Bolivia). Project investment could be made for not only some or the entire stream of carbon offsets but also for the conventional outputs of the project.  (For sequestration, the conventional outputs could include eco-tourism, non-timber forest products and timber products.) This ex-ante or forward trade in carbon offsets carries liabilities, and whether buyer or seller carries them will be determined under the contractual arrangements and reflected in the transfer price. 

The price of certificates will also reflect the level of confidence investors or buyers have in the steam of credits and other investment contributions but also an expectation as to future market behaviour. These ex-ante carbon credits would require verification or certification at the appropriate time. They could be utilised in meeting national emission targets.

It is possible that project investors may examine the benefits and opportunities of contractually separating the finance streams from forestry products and carbon offsets. The risks of investment at this stage include all conventional project establishment and operational risks (either national or international) plus those relating to the obligations linked to either the supply or purchase of offsets. Risk mitigation for forestry products are covered in Section 1. Liability for carbon offsets generated will almost certainly be established within the terms of the investment agreement.

Will ex ante CDM or JI credits be fungible?  To create this, there would need to be a system of credit and quality rating for sources or types of credits, reflecting the investor confidence with respect to political, commercial or project related risks.  

2.6.5.  Risk Management of Forward Emission Trades 

Risk management will probably initially take the form of having a spread in types of forward contracts, across geographic, political and sector types, as well as use of mutual funds. Mutual funds of this type are already being established.  Once liquidity and range of offset types expand, more sophisticated mechanisms and financial instruments could be expected to be introduced. Secondary and derivative markets for carbon offsets will emerge with market expansion and liquidity and may provide additional methods of risk mitigation.  It is too early to predict the types of derivative structure that might emerge after the establishment of emissions trading systems
.

Forestry sector carbon offsets could provide the energy sector a useful hedging mechanism.  They could also be used as a buffer for other carbon mitigation activities. They add another dimension to carbon trading risk management, and provide the following openings to purchasers of offsets or investors in offset generating projects:

· Risk Rating Spread – any possibility to open up the total range of project investment options will provide offset buyers with the chance to reduce risk.
· Sector Spread – including offsets in a portfolio across both sequestration and emission reduction will reduce risks of the overall portfolio

· Geographic spread – the majority of emission projects will be found in the Annex 1 and more industrially advanced Non Annex 1 countries. Forestry CDM projects will provide a wider geographic spread of project or offset sources.

Section 3 - Policy risk management

3.1.  Main Policy Issues

The forest industry, in this time of considerable change, is being forced into operating in an increasingly transparent way, demonstrating not only clear commitments to appropriate governance procedures but also to establishing investment opportunities within secure investment environments.  Both of these are essential to maintain current investor and market confidence.  The need to do this in respect to developing carbon offset projects is particularly acute, and in this respect, the sector faces several different arenas of activity, particularly its role, as an industry in:

· reducing national carbon emissions in Annex 1 countries

· reducing carbon emissions from fire and other agents of deforestation in both Annex 1 and non-Annex 1 countries

· helping to stabilise national baselines through reforestation, afforestation and adjusted silvicultural measures

· Its potential to developing either JI or CDM projects

3.1.1.  Annex 1 Country Carbon Emissions

Under the Protocol, individual governments have responsibility for enforcing compliance with emission reductions, and they can choose the manner in which this occurs.  Yet, as already outlined in this paper, there is considerable uncertainty on the approach to be taken by governments.  There are a number of options available, including the extent to which a cap and trade approach will be adopted, which will limit the volume of oversees compliance activity by capturing the majority of compliance activities domestically.  Will the system be based upon the allocation of permits or on credits? Will only major energy utilities be issued with allocations, or will the entire spectrum of industry be caught.  Can fiscal policy be used instead of trade? How will baselines be measured? 

If emphasis is placed upon domestic action - as the European Union and many G77 countries support - then multinational companies will not be able to spread their compliance throughout the company's overseas holdings, instead being obliged to observe discreet country limits.  The extent to which this will be imposed within countries which join a bubble is questionable as the movement of Allocated Amounts within the bubble will, presumably, still need to refer to each members national baseline.

This level of ambiguity about one of the essential components of the Protocol can only increase the uncertainty faced by companies attempting to readjust their corporate strategies.  However, despite this, certain fundamental issues can be highlighted.  Even if national legislation only required major upstream carbon emitters, i.e., energy utilities and mining companies, to comply with emission quotas while capturing other consumers with a carbon tax, forest companies will need to look at energy efficiencies within the industry. This will raise a number of practical questions, such as: should timber be sawn at the upper or lower landing, what is the most efficient means of roundwood transport, what is the energy source for a pulp mill, are the factory buildings insulated?

The connection, even at this level, between carbon policies and those relating to waste disposal and water treatment will require a wide ranging review of corporate investment policy, especially into new plant and equipment.

3.1.2.  Carbon Emissions from Forest Management Operations

Much of the Protocol's uncertainty for the forest sector is due to the lack of definition of major terms such as afforestation, reforestation and deforestation.  These, hopefully, will be resolved by the publication of the IPCC's Land-use Change and Forest Report in 2000, which will provide a definitive interpretation of various terms, for instance choosing between the numerous possible interpretations of the word 'Forest'.  The current opaqueness is troubling for governments which have to derive baseline figures and then compute how these are affected by Article 3.3 of the Protocol.  This states that:

‘The net changes in greenhouse gas emissions from sources and removals by sinks resulting from direct human-induced land-use change and forestry activities, limited to afforestation, reforestation and deforestation since 1990, measured as verifiable changes in stocks in each commitment period shall be used to meet the commitments in this article of each party included in Annex 1’

This, for instance, currently includes changes in land use from grassland to forestry, but not from wetlands.  Also, because this article only allows for those activities which fall within the commitment period (2008-2012), it excludes a substantial portion of normal forest activities which while having a considerable impact on carbon emissions, thinning for instance, will only occur once or twice in the rotation.  Furthermore, what is the relationship with the State forest agencies and the private sector?  Can the government count the net gain from these activities for itself or should these gains be distributed to the private sector, which may in many cases have had a significant role in their creation?  This is easier to tackle within the context of JI or CDM projects, where these gains are explicitly recognised, but less easy within normal forestry operations.  

In the same way the treatment of silvicultural operations, although not as effective carbon sinks as afforestation or reforestation, may have a significant impact on baselines, in terms of extending rotation lengths, adjusting species mix and operating a low yield optimisation system. There is much to encourage a government to provide incentives for this type of operation yet who would benefit?  It may be that in meeting the criteria of the Montreal or Lisbon process that governments merely tighten forest regulations in such a way that carbon benefits are captured simultaneously. This policy adjustment might have a substantial effect on operational viability, particularly as to meet such policy objectives, these regulations would need to be dovetailed into other sectors, particularly with reference to socio-economic criteria and programmes to alleviate rural poverty.

There is the potential, although perhaps most notably in the G77 countries, for the substitution of oil and gas for biomass fuels.  However, the use of timber for biomass is unlikely ever to have much more than a marginal use and itself involves significant trade-offs between biodiversity conservation and other environmental parameters, as well as posing several questions about the durability of the sequestered carbon.

3.1.3.  Carbon Credit Projects - JI or CDM

The forest sector and parts of the NGO community has seen Articles 3, 6 and 12 of the Protocol as representing a tremendous opportunity to finance significant investment into forestry JI and CDM projects.  

Article 6.1:  Any Annex 1 country may transfer or acquire emission reduction units from projects aimed at reducing anthropogenic emissions by sources or enhancing anthropogenic removals by sinks.

Article 12.3(b) Annex 1 countries may use the certified emission reductions accruing from project activities to contribute to compliance with part of their quantified emissions reduction commitments.

Forest JI projects are eligible under Kyoto, although it is still uncertain as to how CDM eligibility will be resolved.  There are three principal concerns:  

· that the use of CDM forestry projects by industrialised countries will limit the level of domestic compliance; 

· that investment into G77 countries' forest sectors will be at the expense of investment into their energy and infrastructure sectors and will therefore have a development opportunity cost; 

· that the levels of transparency and governance required in CDM projects as a whole and to ensure the durability of carbon sequestration in particular will be unavailable to forestry projects.  

This issue of permanence permeates the forestry debate, and this has been dealt with in detail elsewhere in this paper.  Some activities, such as conservation or watershed protection, are conceived to be permanent, yet are subject to influences which undermine their stability - population movements, fire incidence and changes in agricultural policy; others, such as plantation development, can only be considered as a temporary measure, and yet their careful management could provide long-term carbon benefits. Furthermore, the idea of permanently capturing a given volume of carbon also implies that provision has been made for a sufficient buffer should things go awry.  Whether domestically or within JI or CDM projects, efficient sequestration requires polices which provide security for forest operations, including resource use allocation mechanisms, free market conditions underpinned by transparency and a legal system which is appropriate and enforced.   

Land tenure is a frequently cited risk, usually in the context of CDM or JI projects.  Yet even within Europe, countries have varying approaches to the rights of tenants to keep the benefits of long-term changes to the land, or indeed to have the right to make that decision at all.  This may have a minimum impact on commercial forest companies, but will effect the small-scale private sector, which has the opportunity to develop forestry operations as part of a diversified agricultural system. Indeed, the ownership of credits or the receipt of subsidies may become a key policy issue in the rapidly privatising forest sector in Eastern and Central Europe and Russia, the areas most likely to attract forest JI investment. 

The permanence problem is exacerbated by the conflict with other sector policies, in that many countries refuse to allow land that has been forested to revert to agriculture.  This, for the private sector operator, is a major issue when farm forestry must compete with high opportunity costs in terms of profitability, planting, management, protection and monitoring as compared to agricultural operations. The latter, which often because of their own high level of subsidy not only distort forest policy but are themselves net contributors to carbon emissions.  To this extent, farm forestry, in Europe at least, will tend to be confined to marginal areas unless very significant price signals to the contrary are developed.  Part of these might be the development of sympathetic fiscal policies, but as the UK found out in the mid-80's even the most secure fiscal policy can be subject to a change which undermines the entire rationale of forest operations.

Permanence also implies considerable commitment to long term management and this will have a cost which needs to be factored into the initial price. There is some evidence to suggest that this has not occurred with the majority of the forestry carbon credits on the market and this distorts both project viability and cost.

Furthermore, there is the very real risk of leakage. A country could, in an attempt to increase its carbon store, adopt forest policies which encourage low utilisation over long rotations (which can double forest sequestration by comparison with a maximum utilisation scenario). This could result in increased imports of timber.  This, in the case of some G77 countries, may increase the incidence of deforestation in neighbouring states due to increased shifting populations or other land utilisation. Therefore, such an approach, while in many ways admirable for biodiversity conservation, watershed management as well as carbon sequestration, may also undermine a country's ability to service debt obligations and stimulate rural employment.  To counterbalance this, a wide ranging policy review of the agricultural, tourist and social sectors is required to ensure that there is appropriate cross-compliance between sectors.

There is a further line of thinking which questions the use of forestry JI or CDM projects if the end result is to utilise the timber commercially, as the durability of the sequestered carbon cannot be guaranteed and, it is felt that the increased volumes of timber entering the market would significantly distort market viability.

Policy uncertainties, and therefore risks, abound.  Many of them are generic to the interpretation of the Protocol as a whole rather than being specific to the forest sector.  One of the issues here is to what extent JI projects will meet the additionality test, i.e., that they are additional to what would have happened anyway?  Is such additionality to be interpreted as meaning that only those projects which would not have been financially viable would be eligible or would a weaker interpretation, that of project opportunity, be accepted.  Even should forestry projects eventually be included under CDM terms, they will have to meet sustainable development criteria which themselves have not yet been determined and may well vary between host governments.

Yet, once these institutional policy risks have been settled, there remains a raft of policy uncertainties which undermine investor confidence at a project level.

It is apparent that investment streams and the resulting technology transfer flows under JI or CDM will be hindered and reduced unless the host countries provide a stable enabling environment. This environment would include a regulatory framework and compliance system, which generate investment security and transparency. The lack of these conditions will ensure that the equitable distribution of benefits arising out of Kyoto will remain elusive for many developing countries, and specifically those who are arguably in most need of such investment. Both JI and CDM provide leverage to address specific policies which would benefit from adjustment, but their impact should not be over estimated, particularly if it is anticipated that they will be used in isolation from other instruments and in poor investment environments.

Investment barriers not only hinder investment into a country, but also because of the increased risks which they entail, they frequently:

· increase investment cost

· reduce the length of acceptable investment return, and 

· drive up required internal rates of return. 

All of the above narrows the range of potentially viable projects.  Given that the technology which the Kyoto Protocol hopes to transfer often requires significant interaction between the public and private sector, long development and installation times as well as training and development programmes, these weak enabling environments provide very strong disincentives against private sector investment and technology transfer.

3.2.  Risks as the Barriers to Investment

To a great extent, investment barriers can also be categorised as risks, and of these political, institutional, project performance or catastrophic risks are the most typical and these are also associated with both JI and CDM projects.  With respect to carbon credits produced by projects, the risk quantum of non-compliance at a national or project level is determined by the strength of the international or national enforcement regime, which is currently based upon offenders being penalised in subsequent commitment periods.  The compliance risk is determined by which party (buyer or seller) has liability to make good any default.

Some of these risks are associated with the international or national regulations of the Protocol’s implementation.  Once decided, these are unlikely to reoccur, although investors are still exposed to the so called `action taken early’ factor.  Currently this is probably the biggest single factor inhibiting activity at a corporate level.  All other risks are potentially recurrent and could undermine either investment or credit viability until the end of the commitment period. 

3.2.1.  Pre-Implementation Risks

The pre-implementation risks fall into two categories: 

· Policy risk - Governments need to establish appropriate institutions and procedures in a timely and credible manner. This would allow consistent compliance with trading criteria. This also covers sectoral risk; i.e., the need for governments to provide sector policies (fiscal, resource use allocation, etc.) which encourage GHG reduction and participation in emission trading; 

· Institutional – The Protocol’s baselines, institutional structures, implementation methodologies and guidelines and criteria are still being resolved. Once resolved, these will permit the evaluation of project investment and carbon trading options by potential investors. 
It will fall to the public sector to ameliorate these two categories as there considerable uncertainty still exists over a number of fundamental issues relating to implementation of the Kyoto Protocol, and the stability and interpretation of rules once drawn up.  

3.2.2.  Recurring Risks

The recurring risks, which are those remaining after the initial conditions and institutional arrangements have been finalised, are as follows:

3.2.2.1.   National Implementation Policy Risks: 

These affect individual projects within a given country. It is expected that national policy will follow development and clarification of the Kyoto Protocol issues which are discussed above. However, countries can take the initiative and introduce national polices which establish the desired environment for climatic change actions by national companies.  

Within this framework, there is exposure to the traditional ‘political’ risk through the unpredictable behaviour of government either of the host country or neighbouring countries, through adjustments in domestic policy (e.g., inappropriate energy policies or the establishment of punitive fiscal policies) which undermine a projects’ viability. 

Again, these are risks which should be addressed by the public sector if polices are to established which encourage CDM to augment investment flows. The following risks are those which it will fall to the private sector to bear and mitigate in a cost-effective manner.

3.2.2.2.  Project Performance Risks: 

Project performance risk can be broken down into elements relating to technology (change and appropriateness) (e.g., poorly functioning carbon reduction technology), natural hazard (drought, disease, wind or fire damage in forests), financial risks and economic risk (e.g., fluctuations in carbon credit values). This subject has been deal with separately under Paper 1 in the series.

3.2.2.3.  Carbon Offset Trading Risk  

As discussed in more detail in Section 2.6.1 above, and summarised in Table 2 below trading risk falls into two main elements – delivery and price risks. 

Table 2.

	Risk
	Type
	Detail

	

Political
	Policy
	Governments to establish appropriate institutions and procedures in a timely and credible manner which allows for consistent compliance with trading criteria.

	
	Sectoral
	Governments to provide sector policies (fiscal, resource use allocation etc.), which encourage GHG reduction and participation in emission trading

	
	UNFCCC & CDM/JI Institutional and Policy
	UNFCCC and CDM Institutional and Policy Related risks relate to uncertainty surrounding the final policy arrangements for the CDM and UNFCCC policy implementation in the seller and the buyer countries.  Until policies are crystallised, investors will regard these as risk factors.  Once they are established, there will continue to be risks associated with future changes in these policies, which could effect viability or profitability of CDM projects.

	Institutional
	Sequestration Projects - CDM
	There is the major issue of eligibility of sequestration projects within the CDM - until this is resolved, investors are unlikely to take future CERU revenue streams into account on anything but a discounted basis.

	
	Compliance Performance
	Risk on projects that fail to meet International JI/CDM or host country compliance and contracted emission units are declared uncertifiable.  Failure by the buyer in an Annex 1 country to meet obligations on emission reductions could also attract further financial risk in the form of fines or penalties.

	
	Emission Yields
	Failure to meet projected targets for sequestration or reduction in emissions either for operational or climate related reasons.

	
	Fiscal policy
	Liberalisation of energy policies, national budget constraints, devaluation etc.

	Project Performance
	Technological
	Failures of systems, for example, pest management in forests or pollution abatement.

	
	Natural Hazard
	Unpreventable hazards or events (fire, pest, hurricane etc.).

	
	Economic
	Fluctuations in carbon offset values, comparative advantage of the project, currency rates etc.

	
	Financial 
	Investment profitability, competitiveness and ROI are subject to impact by interest rate adjustments, currency fluctuations and other fiscal considerations.

	
Trading
	Buyer & seller liability
	Impact on price and quality.

	
	Portfolio management
	Efficient methods and techniques used by financial markets to manage and provide liquidity in risk management.


Delivery risks would include a need to replace shortfalls due to project failure.  Withholding project offsets as a buffer is currently the principal mechanism of lowering the probability of physical shortfalls within a project. But this is achieved at a high ‘price’ to the project in terms of reduced income from sale of offsets and therefore return on investment.  

Currently, price change impacts are more difficult to mitigate since there is no reliable futures market to enable hedging. As the market matures these two risks will be increasingly mitigated in different ways - price, through the futures market and physicals through adequate insurance mechanisms. The financial impact of catastrophic exposures will still remain with the insurance and related markets. 

In order to reduce the comprehensive range of risks to which a potential investor is exposed, host governments will need to ensure that enabling environments are established which provide incentives for private sector participation.

3.3.  Encouraging Investment

It should be emphasised that a considerable amount of investment to met Kyoto Protocol targets will be undertaken domestically.  JI and CDM projects provide opportunities which for many companies will be marginal at best.  In order to encourage investment, a country needs design legal and policy frameworks which are oriented towards both long-term sustainable development objectives and private sector investment (e.g., reducing subsidies for fossil fuels and developing appropriate fiscal measures).

This is not a new issue and to varying degrees has been the focus of multilateral and bilateral programmes for the last 50 years.  However, this work, typically, has been uncoordinated and has concentrated too emphatically on public sector issues.  This has led to the enactment of policies across different sectors which are not only conflicting, but have frequently failed to integrate long-term private sector interests. These issues can only be addressed by maintaining a co-ordinated approach between governments, private sector investors, multilateral and bilateral institutions and other stakeholders.

Such a co-ordinated approach, incorporating public-private sector linkages, does not require the development of supra-national strategies or mechanisms, but rather the adjustment of existing instruments and procedures. The objective of these adjustments would be to:

· limit policy contradiction, 

· avoid duplication of programme and project development, 
· maximise leverage of public sector funds in achieving socio-economic objectives  

· attract private sector finance. 

In addition, they would assist in ensuring that the technology transferred is technically appropriate to the Host country’s requirements and environmentally suitable while ensuring the transparency of information and opportunities.

3.3.1.  Private and Public Sector Linkages

Recent trends in Oversees Development Assistance (ODA) indicate that the finance to support sustainable development objectives in G77 countries will be increasingly reliant on the private rather than public sector. The potential for the private sector to finance development is vastly more substantial than the public sector.  Yet the deployment of private sector investment to meet ODA type objectives will only occur if the appropriate policy framework has been designed at a regional and international level to support and protect these private investors or sources of capital. In this respect, there are two areas where public private-sector partnerships are important to the Kyoto Protocol’s successful implementation. 

The first is in the formation of a macro policy framework which harmonises and stabilises sector policy, thereby providing the required encouragement for public and private sector compliance with existing regulations.  

In many G77 countries, the regulatory framework may appear to be somewhat notional and can be subverted in favour of short-term opportunism.  In these instances, not only is the legal process undermined, but industry’s contribution to GDP is also reduced and unsustainable development accelerated.  Significant technology transfer, inward investment and sustainable development will not occur when the rules are continually changing or the law disregarded.  It is important that sector policies do not impinge on appropriate private sector investment and incentives are required to ensure that this is the case. Benefiting from the Protocol’s implementation through increased financial and technology flows is obviously one such inducement. 

The corollary of this is the requirement that full participation in the Protocol's flexible mechanisms requires appropriate levels of governance and transparency. While many G77 countries are endorsing the principles of contraction and convergence as representing a more equitable approach to reducing emission levels, even under this regime, only those countries which have demonstrated tangible commitment to sound policy reform will benefit optimally.  

3.3.2.  Mitigate Barriers to Investment

Secondly, it is essential that once an enabling environment exists which is acceptable to potential investors, remaining investment barriers or risks are mitigated.  As mentioned above, the majority of these barriers can be translated into different categories of risk, which include among others:

· political, 

· institutional, 

· project performance or 

· catastrophic risks.  

There are instruments, available to the public and private sector, which have been developed to deal with these risks.  However, notably and with few exceptions, these instruments are rarely co-ordinated. This lack of co-ordination provides a disincentive to the private sector and exposes investments and projects to unnecessary levels of risk and financial pressure, as well as diminishing the potential benefits for a host country. 

3.3.3.  Levels of Instrument Co-ordination

There are various levels of co-ordination which if applied, would reduce policy risk and so help investment into specific sectors relevant to the Protocol. They include the following 

· national policies - the design of national policies to offset known policy distortions (e.g. as is often achieved through tax credits for the forestry sector); 

· export credit guarantees on a bi-lateral basis to promote inward investment; 

· multilateral assistance in the form of loans or concessional finance for sector or macro-policy adjustment, which itself can be supported by partial or credit risk guarantees to encourage precise policy reform; 

· bilateral aid to develop institutional capacity building and infrastructural development; and, 

· LDC debt rescheduling linked to privatisation programmes and carbon offset measures. 

This co-ordination would produce a framework of activities and policy adjustment which would aid transparency and assist in the implementation of environmental and other laws as well as strengthening the regulatory capacity.  Currently, the implementation of one sector’s policies can lead to the undermining of another, as for instance, in the development of oil fields in forest areas with the attendant risk of fires and pollution. If a country’s ability to attract JI or CDM projects were dependent on being able to demonstrate appropriate levels of fire management, then tighter management of oil fields would secure investment and reduce collateral damage in the forest sector. The cross-referencing of different sector policies which would be an integral part of the co-ordination process would detail this type of adjustment and indicate which type of instrument might be used to assist the Host government.

All the above options are available, yet are rarely combined in a cogent fashion to result in exponentially greater benefits to all participants. Moreover, the process of drawing these opportunities together would highlight the need for further incentives to meet specific needs and for the accurate targeting of Kyoto Protocol education programmes, currently envisaged, for instance, under the National Strategies supported by the World Bank and various bi-lateral programmes, such as AusAid.

3.4.  Incentive Structures

3.4.1.  Domestic Incentives

As discussed above, it is foreseeable that a considerable body of investment under the Protocol will occur domestically, i.e., in any particular Annex I company’s country of origin. This is because, notwithstanding capping requirements, an important amount of carbon reduction can be obtained by increased efficiencies in existing plant and machinery or by investment into other in-country projects.  

Although it might be considered that such actions would be relatively expensive compared to actions taken elsewhere, the overall levels of risk and therefore economic exposure will be significantly lower, and in addition, companies can benefit from gaining publicity for helping their immediate environment. Therefore, investment into any of the projects allowed under the flexible mechanisms will only become attractive if they are significantly cheaper, offer substantial PR benefits or are of a scale unobtainable in the company’s country of origin. Again, the comparative cost of the risk is offset against the project being able to produce, consistently, reliable volumes of credits. 

Yet, as has been seen, even these domestic actions are subject to policy risks.  What actions can a company take to offset these policy risks now?  For most companies, the predominant issues will be how to target investment into company activities which will be cost efficient under national compliance regulations and how to structure potential domestic projects, capable of meeting the JI additionality criteria in a cost effective way.  Both these objectives can be achieved to some extent by pooling; i.e., investing into a number of different projects, thereby minimising the risk exposure.  Yet this merely diffuses rather than transfers the risk and most forest projects within such a pool will be subject to similar policy risks.  For the larger companies, diversification offers an alternative, in that the development of new product lines, in non-timber products or biomass fuel production, lessens company vulnerability.  Another option is to consider the benefits in structuring alliances or entering into merger and acquisition arrangements with companies outside the forest sector, which either themselves need carbon sequestration projects or offer a cost efficient way of reducing carbon emissions from their own activities. 

3.4.2.  Inward Investment Incentives

For many companies, far more tangible incentives will need to be developed to encourage significant financial and technology transfer flows, especially in the prime targets of CDM, the least developed countries. For many, carbon credits will be seen as additional to other commercial developments which far outweigh CDM considerations, for instance access into new markets. However, the need to demonstrate either economic additionality in JI projects or specific sustainable development benefits for CDM projects, may reduce the attractiveness of financial flows from carbon offsets. Therefore, investments are more likely if economic or financial incentives are constructed. These might include, inter alia, tax breaks or at least waivers in respect of long-term management needs (as are already provided in many OECD countries’ forest sectors), concessionary finance and secure resource allocation rights. 

3.4.3.  Political Risk Instruments

There is a specialist insurance market for political risk. Often, political risk is defined as short term ‘failure to contract’ exposure which may last for several months. The product is relatively simple, rates may be high and the business has a ‘short tail’ in that liability to the underwriters stops at termination of the cover period.

Political risk for forestry projects is an increasingly relevant part of risk assessment, particularly for forestry projects situated  outside countries of the normal insuring plantation nations – Chile, Argentina, Brazil, South Africa, Australia etc. Projects located for example, in parts of South East Asia, do cause concern due to political uncertainty and its consequential effects on exchange rate volatility and the issues thereby raised for valuation, premium payment and indemnity following losses. 

Forestry underwriters face the more immediate risk of business confidence in the host country. Such concern may be justified or misplaced, but it is always an issue of perception in the minds of underwriters and the insurance market in general. The more unstable a country is perceived to be, then the more rigorous the presentation to underwriters needs to be to provide the confidence that the insurance product will perform well without high levels of corruption leading to inflated claims following a loss.

3.4.4.  Role of Finance Ministries

Many, if not all, of these incentives will need the active support of Ministries of Finance, and this is perhaps only readily achieved when the gains to GDP and the budget are fully understood.  

An important part of this process is to ensure that Governments construct national development plans which recognise the potential of Kyoto and the development of new clean technology.  Many governments have such plans, which either already do, or could, encompass this, whether in the guise of National Environmental Action Plans (NEAPs), Agenda 21 plans or National Carbon Strategies. 

However, in reality, few of these have been successful in ensuring that a cross-sectoral approach is taken to policy development or that the environmental issues are integrated into policy formulation. One of the advantages of Kyoto is that it produces a tangible yardstick by which financial and economic benefits (financial flows and technology transfer) can be directly equated with the implementation of environmental and other policies. This is because, to a great extent, the investment flows tied to JI and CDM will occur where policy risks have been reduced so that they do not significantly impede the private sector. Also, importantly, the carbon offset’s security (and therefore value) will rely upon natural resource and production management complying to appropriate environmental criteria, often established by policy. To put this another way, the lower the risk, the greater the investment; and the greater the compliance with environmental policy, the lower the risk.

3.5.  Strategic Framework Approach to Policy Risk Mitigation

As many of forest JI projects will occur in Economies in Transition and all the CDM projects will occur in G77 countries, then the opportunity exists to considerably reduce levels of policy risk.  This requires governments to agree and highlight policy areas which require strengthening to provide an appropriate incentive structure within a Strategic Framework, designed to attract inward investment and technology transfer.  The Strategic Frameworks would:

· describe the appropriate policies, responsible institutions, existing infrastructure, specific areas of concern, potential investments and existing programmes and initiatives

· identify the on-going or proposed actions to improve or strengthen all these issues. For many G77 countries, the development of this enabling environment will require active participation from the private sector and multi and/or bilateral organisations. 

For this to be applied effectively, National Strategic Frameworks established by Host countries will need to be mirrored by reciprocal Frameworks established by OECD countries and by bilateral and multilateral organisations. These Frameworks should define existing programmes, instruments and potential financial sources which are, or could be, mobilised to respond to Host countries’ needs.  It is this element of reciprocity which will leverage public sector finance and increase financial flows. 

This is not to suggest that a plethora of stand-alone mechanisms should be established, but rather that existing instruments should be modified to create a flexible system of linkages which can provide a comprehensive response. It includes the notion that multilateral and bilateral co-operation should be promoted, but would entail this process going beyond merely an increase in reporting procedures and a re-evaluation of networks and data centres. For example, one of the real obstacles which currently prevents effective collaboration is that the International Financial Institutions and many of the bi-laterals have completely different project processing timeframes, which means that joint project identification and preparation is notoriously difficult to achieve. Even if it proves impossible to harmonise project timeframes, it would be feasible for a potential investor to be given information about existing programmes, opportunities for concessionary finance, insurance and the strengths and weaknesses of a particular host country’s sector.  Equipped with this information, an investor is in a far better position to assess the remaining project risks and costs. 

This Strategic Framework would harness all the aspects of potential support. It would specifically link the expenditure of ODA funds into projects which supported the establishment of institutional, educational or infrastructural programmes essential to ensure appropriate technology transfer (which met Host country requirements, rather than the donor’s export targets), sustainable development, private sector investment and cross-compliance with other environmental objectives. These programmes would increase the availability of further funding or risk mitigation sources for the private sector investor, including export credit guarantees, IFI guarantees, concessionary IFI finance and commercial insurance. 

One of the important aspects of such a Strategic Framework approach is that it is a reciprocal process. So, although it would enhance the policy and project development, it would do so on the provision of commitment and actions being taken by the Host countries. This condition would ensure that only those countries which were seen to be serious about complying with the Kyoto Protocol’s provisions were supported. 

Figure 8. below summarises the linkages between National and ODA Policies and Private investment and Technology Transfer.

Figure 8. Relationship of Strategic Frameworks to Investments

3.5.1.  Strategic Framework Approach - The Benefits

3.5.1.1.  Policy Harmonisation across Sectors.  

A Strategic Framework provides a coherent approach to reducing investment barriers in a cost effective manner. It establishes a differentiated and multipurpose instrument capable of targeting specific barriers, reducing their impact while widening the benefit to different levels and ensuring that a broad range of sustainable development objectives are met, so reducing policy risk across investment projects.  

For instance, the reduction in political risk by using an IBRD partial risk guarantee (which requires governmental adherence to specific policies), not only reduces the political risk exposure (and therefore the cost of commercial risk cover), it also provides a stable investment environment in which performance risk can then be efficiently addressed through stable compliance systems, project management and insurance. The use of insurance, which would require compliance with management criteria (including appropriate environmental and social procedures) is an effective way of ensuring transparency and stakeholder participation.  

In addition, the selection of these management criteria also provides a practical way to implement a broad range of policies, by providing an incentive system which is in concordance with policy objectives. Furthermore, it supplies an incentive for governments to apply strict cost recovery criteria to policy implementation in the energy and forestry sectors. Also, the actions which would be mandatory to obtain guarantee or insurance cover, would also be essential in sound project management and have cross-sectoral benefits (for instance, increased fire protection on oil field development supports forest management and biodiversity protection).  

3.5.1.2.  Reduction in Investment barriers - Technology Transfer and Financial Flows

The adoption of a Strategic Framework will increase levels of technology transfer and financial flows by providing an attractive investment environment which is amenable to further risk mitigation and securitisation. 

A Strategic Framework provides a clear reference for potential investors who will be concerned to achieve cost effective investments which produce consistently reliable amounts of carbon credits. To do this, they need to make a judgement about the investment barriers and attendant risks at all levels in project development and management, including: the choice of host country, the nature of the carbon offset producing enterprise, the project environment (within the host country) and day-to-day project planning and management. Consequently, the implementation of the Strategic Framework would demonstrate the:

· security of carbon offset yield 

· security of investment by Annex I company management 

· security for external lenders such as commercial banks, domestic or overseas co-financiers or financial sources in the host countries

· security for clients or potential purchasers of carbon offsets directly or indirectly through traders

· level of risk management is required by the insurers (be they direct insurance or reinsurance companies or the financial markets)

Once these fundamental decisions have been taken, the next level of project analysis would go ahead. This includes: 

· the legitimacy of the project principles; 

· viability of project projected output, life and offset yield; 

· compliance with Kyoto Protocol criteria; and

· parameters of risk analysis.  

Again, the existence of a Strategic Framework enables potential investors to judge the extent to which these essential project requirements have been met or are capable of being met within the Host country. 

3.5.1.3.  Leverage of Public Funds.   

Additionally, by ensuring that ODA and other public funds are linked to private sector investment projects which themselves support ODA policy objectives, considerable gains can be made in leveraging public funds both in terms of OECD assistance and host country budgets. While not being a complete answer to the G77's desire for additional ODA flows for climate change operations, the leveraged financial streams  would constitute significant increases of financial flows in real terms.

This would be further demonstrated by cross-referencing projects with other policy objectives.  This is possible as many of the actions which would be required to ensure appropriate management of carbon offset projects would enhance other policy objectives such as rural poverty alleviation and biodiversity conservation.  

It would also provide an efficient way to ensure the effective utilisation of governmental development money which is spent through international organisations by tightening the focus of their programmes and linking then to bilateral instruments. Such an approach would also encourage bilateral and multilateral organisations to work in parallel, rather than in divergent directions. 

Section 4 – Review of Sustainable Forest Management

4.1.  Introduction

Sustainable Forest Management (SFM) is a series of guiding principles, developed by the international community and adapted and adopted by a number of countries, to secure the role and importance of forestry in national and international environmental, ecological, economic and commercial terms.  A parallel initiative has been the development of Principles and criteria by which forestry organisations (public, corporate or private) can voluntarily certify their forests through independent inspection and audit.  This Forest Certification process, the best known example being is the Forest Stewardship Council (FSC), usually meets a commercial objective of market access for the participating companies products.  

There are various attempts to define SFM, many of which have differing levels of criteria and indicators. The ITTO describes it as ‘the process of managing forests to achieve one or more clearly specified objectives of management with regard to the production of a continuous flow of desired forest products and services without undue reduction of its inherent values and future productivity and without undue undesirable effects on the physical and social environment’.

The Montreal Process provides the following criteria;

· Maintenance of forest health and vitality

· Conservation of biological diversity

· Maintenance of forest productivity

· Conservation of soil and water resources

· Maintenance of forest contribution to global carbon cycles

· Maintenance of long-term socio-economic benefits

· Legal, institutional and economic framework for forest conservation and sustainable development.

As provided for in a recent UNEP paper
, the structural requirements for SFM will include the following:

· Policy – an effective and appropriate policy and regulatory framework; i.e., a clearly defined forest policy, integrated with other sectoral policies, especially with regards land use allocation issues;

· Legal – clear legal framework, particularly with regards land tenure rights and allocation, including effective enforcement procedures and structures;

· Political – stable political arena, transparent, participatory and democratic decision-making processes;

· Institutional – functioning institutions; i.e., streamlined public-private sector interface, on-going capacity building to increase efficiency of public bodies and effective organisation of private sector actors to represent and promote their interests;

· Market – adequate market infrastructure, including appropriate level of government intervention (usually low);

· Fiscal – well conceived objective led tax/subsidy regime (incentives/disincentives); and,

· Macro-economic – stable macro-economic horizon conducive to investors.

The same report provides the following examples of operational requirements for SFM, as summarised in the table below:

	Category
	Requirements
	Possible Options for Meeting Requirements

	Pre-operational
	Research, e.g., multiple-objective forest inventories
	Dissemination mechanisms (e.g., extension services) for existing information and research methodologies; collaboration with research bodies / NGOs

	
	Additional capital investments, e.g., in comprehensive management plans
	Incremental cost support for transitional phase to SFM, particularly for global benefits of forests; packaging of different financial investment streams (concessionary/commercial, etc.); credit facilities for micro-investors; investment guarantee facilities

	
	Technical assistance
	Extension services; identification and facilitation of appropriate knowledge and skills resources, technology transfer

	
	Participation of local stakeholders
	Development of appropriate methodologies for private sector operators

	Operational
	Training and technical assistance
	Extension services; identification and facilitation of appropriate knowledge and skills resources, technology transfer

	
	Stand regeneration and tending
	Ensuring that appropriate silvicultural systems are established and that they are made financially viable

	
	Marketing and sales assistance
	Brokerage/packaging of project outputs for sale (e.g., through public sector forest investment agency); price guarantees for non-commercial investors

	Post-operational
	Monitoring
	Collaboration with local communities; established dispute resolution procedures; secure land tenure arrangements and enforcement regimes.


These in turn can be further defined as a set of criteria and indicators against which SFM can be assessed.  A recent paper by CIFOR
 contains the following table 3 (page 71) which provides a very clear indication of essential principles, criteria and indicators.  The current authors have of amended the table slightly by adding a further column which indicates whether the points would be a part of a normal forest and carbon offset insurance scheme.

4.2.  How has SFM developed?

SFM has arisen as a result of a series of international and national initiatives.  Development of SFM principles and criteria has been made progressively through various international initiatives driven by national and international political commitments agreed to at:

Ÿ Rio  (UN Committee for Environmental Development UNCED 1992)

Ÿ Agenda 21

Ÿ The UN Convention on Biological Diversity

Ÿ The UN Framework Convention on Climate Change

Ÿ Intergovernmental initiatives including the:

Ÿ "Helsinki Process" (Boreal forests)

Ÿ "Montreal Process" (Temperate forests) 

Ÿ "Tarapoto Proposal" (Tropical forests)

Each of these processes defined the principles of sustainable forest management in terms that  are broadly applicable to major forest types as well as proposed criteria and indicators by which sustainable forest management can be monitored, assessed and promoted at national and international levels.

4.3.  Certification Schemes

Timber certification is a commercial application of the principles of sustainable forest management.  The usual motivation is continued access to markets for timber and wood products. It is a process which results in a written statement attesting to the origin of wood raw material, and its status and/or qualifications following validation by an independent third party. It typically includes two main components: 

Ÿ Forest Management Certification - based on an assessment of forest management against a set of standards reflecting contemporary concepts of sustainability and product certification

Ÿ Product Certification involves verifying the chain of custody of wood from the certified source to the consumer

There are two Principal Forest Certification schemes - FSC and ISO with a third, the Pan European Forest Certification (PEFC) also being developed.  There are fundamental differences between the FSC and ISO procedures and implementation:

Ÿ FSC requires independent certification and audit.  FSC is a Sustainable Forestry Management System which sets performance and management standards

Ÿ ISO is an environmental management system.  ISO is a management system and as with any ISO certification, can be achieved via internal audit using trained staff.  It contains environmental performance objectives - but the setting of these is left to the organisation.  

4.3.1.  Forest Stewardship Council

4.3.1.1.  Background

In response to varying levels of certification credibility, the Forest Stewardship Council (FSC) was established in 1993. The FSC is an international organisation which evaluates, accredits and monitors independent forest product certifiers. By accrediting certifiers, the FSC assures consumers that certification labels are consistent and reliable, and adhere to an international set of forest stewardship principles.  FSC is funded by its accreditation fees, membership dues, royalties for use of its logo, and from charitable donations.

The FSC Secretariat is in Oaxaca Mexico. FSC was initiated and established by the WWF.  FSC is an international, independent, non-profit, non-governmental organisation.. FSC has nearly 300 members from over 40 countries.

FSC activities are orientated to: 

Ÿ improving forest management

Ÿ incorporating the full costs of management and production into the price of forest products

Ÿ promoting the highest and best use of forest resources

Ÿ reducing damage and waste

Ÿ avoiding over-consumption and over-harvesting.

The FSC general objectives are to ensure:

Ÿ Environmentally appropriate forest management enabling harvest of timber and non-timber products while maintaining forest's biodiversity, productivity and ecological processes.  

Ÿ Socially beneficial forest management ensures long term provision of benefits to society and provides strong incentives to local people to sustain the forest resource. 

Ÿ Operational economic viability means forest operations are sufficiently profitable to ensure stability of operations and genuine commitment to principles of good forest management

4.3.1.2.  Operational Structure and Organisation

Operational implementation is devolved to country level operations - national initiatives (NI’s) - wherever possible. Decentralisation enhances the role for NI’s, which take on responsibility for the development of standards, national fund-raising, national marketing, national membership services, and, where possible, play an integral role in the accreditation process. Their role is formalised through agreements between FSC A.C. in Mexico and each NI. 
Certification costs may range tremendously, depending on the size, complexity of the forest operation, the existing management plan, and the proximity to a local certifier. In general, costs have ranged anywhere from $0.10 per acre up to over $1.00 per acre.

4.3.1.3.  Certification Principles and Criteria and certification procedures 

The FSC does not prohibit or endorse any one silvicultural practice. Instead, certification under the FSC requires that the overall health and integrity of the forest ecosystem is conserved and maintained. This means ensuring that the forest is regenerated, that the biological diversity of the forest is conserved, and that the natural cycles of the forest (such as nutrient recycling) are maintained, in order to protect the long-term health and productivity of the forest. These objectives can be reached through a variety of silvicultural practices.
The Principles and Criteria apply to all tropical, temperate and boreal forests and are, therefore, quite general. There are specific guidelines for commercial plantation forestry.  Accredited certifiers use site-specific forest management standards for the evaluation of individual forests. Site specific forest management standards are developed through a multi-stakeholder consultative process consistent with all applicable laws and FSC principles. 

4.3.2.  Pan European Forest Industry Certification Scheme (PEFC)

European forest industry organisations have formally launched a certification scheme for sustainably produced timber which will compete with the global, WWF backed Forest Stewardship Council (FSC). At a meeting in Paris, representatives of 12 national bodies participating in the Pan-European Forest Certification Scheme (PEFC) signed the new body's statutes. 

According to PEFC, the initiative now has the support of associations representing about 12 million woodland owners in Europe, who manage 100 million hectares of woodlands and cut 280 million cubic metres of timber annually.  In a statement, the group said it expected that over 10 million hectares (24.7 million acres) of woodlands would be certified under the scheme by early 2000, possibly rising to double this figure in 2001.  

The PEFC's development originated with small forest owners in Finland and some other European countries who opposed the FSC certification scheme. Organisations from 17 European countries are now participating in the PEFC, and organisers say that expressions of interest have been received from forest industry organisations in Australia, Canada, the USA and Brazil. 

The scheme provides a framework for mutual recognition of national forest certification schemes. The PEFC explicitly allows for participation by all stakeholders, including environmental groups, retailers and others, as well as forest owners and forest industries. Twelve countries have now established national PEFC governing bodies: Austria, Belgium, Czech Republic, France, Finland, Ireland, Norway, Portugal, Spain, Sweden and Switzerland. 

4.3.2.1.  PEFC Certification Criteria and Process 

The PEFC has defined common elements and requirements, which have to be met by certification schemes wishing to take part in and use the trade mark of PEFC. These minimum requirements will help to promote sustainable forest management and assure consumers that products with the PEFC label come from sustainable managed forests. 

The Certification Criteria cover the whole range of forest functions including all economic, ecological and social functions. The certification criteria to be used in PEFC are based on the six Pan-European Criteria for Sustainable Forest Management (SFM) as a common framework. National Criteria will respect the relevant legal requirements, national policies and programmes. 

The Pan-European Process has identified a set of 27 quantitative and descriptive indicators for national monitoring and reporting. Member countries are free to elaborate these indicators at the national level based on.  Since these Guidelines and the SFM Indicators are not all relevant under all local conditions they serve as a framework which will be interpreted as appropriate in the national or regional situations. 

The certification criteria are expected to cover all relevant aspects of SFM forests management or administrative condition and systems.  To ensure a sufficient degree of equivalency and comparability between admissible certification schemes, minimum requirements have been defined for the key  aspects of forest certification.  

Specific certification criteria will be established and adopted at national, regional or other sub-national levels by forest units. All relevant interested parties will be invited to participate in this process in an open and transparent way. The development of certification criteria will be independent from the certification process. The criteria will be periodically reviewed and updated to reflect new scientific knowledge and the results must be made public. While consensus is the objective, it is not a precondition to decide on criteria. 


The level of application for certification under PEFC can be at a regional, group or individual level so long as all members of a regional or group comply with the requirements of the relevant certification scheme 

The standards and requirements for the auditing and certification procedures of PEFC are mainly based on EN 45011 (General Requirements for bodies operating product certification systems), EN 45012 (General Requirements for bodies operating assessment and certification/registration of quality systems) and EN 30011-2 (Qualification criteria for environmental auditors). 


A certification process consists of five steps listed below. 

Ÿ Application for Certification by the forest owner 
Ÿ Assessment Process
Ÿ Reporting
Ÿ Decision on Certification 
Ÿ Re-auditing 
 
Certification bodies are foreseen to be accredited by national accreditation bodies or involve accredited certification organisations.  PEFC approved certification bodies are independent third parties that assesses and certify forest management and/or the performance of the forest in the unit to be certified with respect to the certification criteria. 

4.4.  Linkages between Kyoto and SFM and within SFM accreditation systems
4.4.1.  Commitments and Obligations

It is anticipated that Kyoto will ultimately be a global commitment whereby nations and regions agree to a gradual reduction in the use of fossil fuels, and the ultimate switch to acceptable proportions of renewable energy.  Signatories are bound under international law, with penalties for non compliance, to meeting their targets.  SFM under either FSC or PEFC is a voluntary scheme, entered into primarily for commercial reasons.  As a voluntary scheme, participants do it in order to extract a commercial advantage out of the market or to secure their position within the market.  It will only become obligatory, if there is a global commitment by forest product markets to exclude all outputs from non-sustainable forests. While NGO’s have been quite successful in using the power of the market to expand certification, there is a long way to go before there is a global commitment. 

It would seem that the PEFC implies a closer commitment on a national basis than FSC.  PEFC criteria lay greater emphasis on the need for compatible national and institutional frameworks, and for there to be a greater degree of inter-sectoral policy co-ordination. FSC refers only to respect for national law although lays considerable emphasis on operational activities.  

Participation under SFM is for as long as the project or entity considers there are commercial advantages to maintaining accreditation. This could mean for as long as there is a premium on conventional outputs, for as long as it ensures market access, or it brings other benefits associated with ethical management in terms of access to resources or finance. But under no circumstances does it have the equivalent permanence of commitment as under the Kyoto Protocol.

Participation in sequestration of carbon under the Protocol is “forever”
. There has to be a minimum period of retention of sequestered carbon if CO2 credits are to be a valued future bi-product of forest resources The most current proposal for establishing the rate at which credits should be realised is based on the “equivalence time”.  This is defined as time period that the effect of storage of 1 tCO2 for 1 year is found to be similar to preventing the effect of a similar amount of carbon. In a recent paper, this equivalent time has been calculated as 55 years based on an atmospheric residence time of CO2 of 100 years. Therefore, in principle, sequestration projects should have to store the sequestered carbon for 55 years before it can be traded in guarantee durable sequestration.

4.4.2.  Compatibility of Objectives and Goals

The objectives of both Kyoto and SFM are to create a more sustainable world.  Naturally, the scope and impact of Kyoto is far wider than SFM, in that it is both increasing and protecting carbon stocks as well as reduction in anthropogenic carbon emissions. Kyoto’s ultimate objective is for the protection and expansion of carbon stocks.  The objective behind SFM is to orientate and improve management of forests, to meet social, economic cultural and spiritual needs of today’s and future generations. SFM is limited to management of carbon stocks in forests but is not necessarily linked to the increase in those carbon stocks.

Therefore, while there is a high degree of compatibility between the environmental objectives in the two processes, there may be instances where the operational requirements are mutually exclusive, such as the establishment of monoculture plantations for carbon sequestration (if eligible) which would not meet biodiversity conservation criteria.

As yet, there is no formal linkage between participation in one, and access to the other.   Kyoto makes no mention of SFM and the same is true in reverse.  However, under Kyoto there are specified obligations for any participating forest resource. The management compliance under SFM inevitably generates operational conditions and targets that improve environmental performance as well as operational control and knowledge. These are also key requirements for any sequestration project registered under Kyoto through either CDM or JI.  Therefore it has to be assumed that accreditation under SFM would be a great advantage for any project that wished to participate under Kyoto.

However, being part of one will not necessarily mean automatic compatibility with the other.  The fundamental output of SFM is conventional forest products that can utilise the relevant kite mark and gain access to premium markets. The commercial benefit of SFM is in selling carbon stocks (timber) for further processing or conversion generating instant income to both the commercial entity and the nation.  Kyoto creates a brand new product, the carbon offset, but to qualify for it, carbon stocks must expand (in CDM - over a “business as usual” baseline) and these carbon stocks must remain as carbon for a very significant time.  There will therefore be a fundamental tension between the systems, in that carbon offsets can only be achieved while the conventional outputs remain as carbon stocks.  The comparative income streams and costs associated with accessing these different streams will important.  

In Annex 1 countries, it could be argued that, since all carbon stocks are within the national carbon budget, these tensions largely do not exist.  In this case, from a national standpoint, the relative cost benefit of reducing emissions domestically, will be compared with both the alternative of increasing carbon stocks and importing offsets under the Flexible Mechanisms.  But, in any event, accreditation of all national forest resources under SFM will generate the national data base and management principles to ensure Kyoto compliance.

Naturally, there is a high degree of compatibility and complementarily between FSC and PEFC accreditation options. The fundamental objectives and goals of both FSC and PEFC are similar, but achieved in different ways. Annex 1 provides a comparison between these two certification procedures.  However, as mentioned above, these are essentially two competing  timber and wood products marketing schemes, and  their relative success will depend as much on the success with which their proponents market the kite marks (product standards) to Buyer Groups as the fundamental quality of the principles and criteria.

4.4.3.  Mechanics of Registration and Accreditation

There will be functional linkages between accreditation of forest resources under SFM and registration under either JI or CDM (assuming eligibility) as a source of carbon offsets. Both schemes require accreditation and certification procedures.

Detailed Kyoto mechanisms are difficult to predict in individual Annex 1 countries, particularly for forestry. Forests are part of the overall carbon balance so are bound to be included in the process in some way.  While Kyoto sets the framework, national policy in each Annex 1 country could be different, and will determine the exact role that forestry and carbon stocks will play in the overall obligation to meet emission targets.

In Non Annex 1 countries, the mechanics of accreditation of forestry resources under SFM and accreditation of sequestration projects under CDM will have core similarities. In both cases the process is project based.  The objectives may be different.  Accreditation under SFM entails compliance against a series of criteria covering institutional framework, socio-economic issues and forest resources and carbon cycles.  All these compliance obligations will be broadly similar to those that one would expect under the Kyoto Protocol, where the project environment will be established by “the relevant principles rules and guidelines in particular, verification and reporting”.  Under CDM, the project needs to meet the principles of sustainable development.  

SFM also covers general environmental compliance criteria such as biological diversity, forest health and the environmental protective functions of forests.  All these are in compliance with global environmental protocols and objectives, which were also the foundation stones of the Kyoto Protocol.   

SFM and CDM are therefore thought likely to have the greatest degree of mechanistic compatibility in terms of the accreditation system covering the measurement and monitoring of productive functions and project output. SFM provides a toolkit for generating the operational and management data, the guidelines on procedures and the operational restraints and objectives, all of which will be directly beneficial should a project intending  to register under CDM. In addition, a key benefit of accreditation of a CDM project  under SFM will be that it ensures management procedures and risk mitigation are optimised, so  increasing  confidence in the management capacity, and therefore will probably enhance both the value and liquidity of any offsets that are generated.  

Section 5 - LINKAGES between SFM, Kyoto and Insurance

5.1.  The Kyoto Factor

It is apparent that there are considerable similarities between SFM, certification and insurance criteria.   This compatibility, if used sensibly, may lead to the generation of additional financial advantages for forest owners and investors. The insurance industry is starting to shows signs of reluctance in providing insurance cover for forestry projects which do not meet SFM-type criteria, as these criteria are seen to provide the necessary framework for sound project management with adequate internal risk management .  

To an insurer, this management approach implies that external risk transfer is cost efficient and based upon parameters in which accurate measures of risk can be estimated.  Insurance provides cover against perceived levels of risk, not against ill-defined levels of uncertainty and SFM is obviously a tangible way of reducing the frequency of loss events as well as their severity .  

At the same time, it is conceivable that projects which comply with FSC or comparable certification standards will gain access to lower cost insurance, reflecting the more professional management levels and operational procedures and reduced risk.

The insurance industry, through creation of new risk management products and capacity, should increasingly provide a bridging function between the development of new policy measures and the emergence of this new market. The operation of a National Insurance scheme can provide direct financial incentives to government to bring about appropriate changes in forestry policy. At a macro policy level, a supportive regulatory framework which provides essential prerequisites (stable and equitable land tenure and concession allocation, fiscal regime and institutional capacity) is an essential requirement and is the responsibility of good government.  

At the project level, the pricing of environmental-enhancement products with an indirect use value such as climate change mitigation, ecological impact and water resource management, or biodiversity preservation) will, for some time, also have a high degree of insecurity and volatility. Historically, there has been no mechanism to attach a commercial value to environmentally sustainable management. While this will change, it will change slowly.  In part this is due to the low liquidity of the market for these new service products, and very importantly, it is also because the traditional buyer-seller patterns in these sectors do not fit for these new product services).  

The Kyoto Protocol provides a global framework to attach value to one of these forest service products (carbon sequestration).  It is a precise mechanism established to address this market failure and impose a goal of sustainability on economic development. But its success and efficiency is based upon the resolution of critical outstanding political and subsequent policy issues.  

By establishing the framework that creates value for carbon sequestration, Kyoto is also very likely to generate a value for other by-products of SFM (biodiversity conservation and watershed management) which would otherwise remain uncaptured.  The market for all these service products (e.g. carbon credits) will only operate effectively when it reaches reasonable liquidity levels.  This liquidity will be delayed due to perceived risk.  The securitisation of these risks through risk transfer and mitigation, can play a major part in enhancing market capacity and efficacy.

Consequently, the financial flows attributed to carbon offset projects will be increased by the adoption of SFM and the use of risk transfer tools.  They both reduce buyer and seller liability due to financial failure of the project or the system, as well as minimise risks associated with inter-sectoral or political issues.   In addition, given the decline in ODA funding into the sector and the apparent opportunity costs for the private sector supporting SFM over uncertified forestry, these extra financial flows will be important in spanning a potentially serious financial shortfall. 

Concerted activity between the private and public sector will also be a very effective way of increasing financial flows. At a government level, the use of sophisticated political risk instruments, such as IBRD Partial Risk Guarantees (PRGs), are also a mechanism to establish the necessary investment preconditions which not only provide investor security, but which also guarantee the other values and stakeholder interests bound up in multi-use forestry.  

Moreover, the type of policy scrutiny that is part and parcel of such PRGs is also a means to address some of the domestic policy distortions and other perverse structural incentives. These policy distortions not only prevent governments from obtaining adequate levels of economic rent from their forest resources but also encourage opportunistic unsustainable rent capture from the private sector.  Such PRG instruments also limit significantly the exposure to political risk, enabling the participation of private sector insurance capacity within the economy.  This combination, therefore, supports an investment environment conducive to the private sector, but which simultaneously encourages investment into SFM and, if appropriate, JI and CDM activities.

Interestingly, the operational functions of insurance – insistence and reliance upon transparency, data, monitoring and loss assessment – are precisely the prerequisites for ensuring compliance with international and national policies and providing public confidence in offset generation.  One of the criticisms of multilateral and bilateral funding, as well as of ODA assistance, is that once the initial payback period is over, the International Finance Institution (IFI) or donor looses any enforcement capability, yet the project may last considerably longer than the repayment period. 

In contrast, risk mitigation through insurance maintains the requirement for the project to adhere to high management and operational standards and therefore provides a strong financial incentive for policy compliance during the entire project life.  Attaching conditions to IBRD Partial Risk Guarantees on environmental and policy compliance, will do the same for institutional and policy risks.

5.2.  Insurance and SFM

5.2.1.  Development of Forestry Insurance

Until the 1990’s, the insurance (or the acceptance of risk) from agriculture and forestry operations had been based more on preconceived notions of risk exposure than a thorough understanding of the enterprise, and the factors that affect this exposure to political, financial or natural hazards. The path to enlightenment and the development of a far more scientific methodology for insuring agricultural and forestry projects is a slow one. Demand for this type of insurance has been limited with few insured clients other than those who perceive major losses as a certainty, or more recently, forced to consider risk transfer mechanisms due to the pressure of financial institutions.

Forestry insurers responded to increasing market demand by broadening their understanding of forest management due to the wider geographic origins of enquiries for plantation insurance cover.  This trend determined the need to profile the risk in and around forests in different parts of the world.  A parallel trend to request cover for native and occasionally virgin and arboreal forest made underwriters aware of the particular risk factors which exposed such forest types to losses which were most frequently due to fire.  

A further trend revealed that the greatest demand by dollar value was for insurance protection as a collateral guarantee to support bank loans.  In almost every case known to the authors, such high value arrangements (in the order of US$1bn) were related to companies with dubious management ethics, whose interests and commercial motivation had little to do with the forest itself.  With respect to these collateral enquiries, none of the applications for insurance into the Lloyd’s of London market were successful.  Such failure to complete insurance cover was due to the due diligence of insurers who investigated the nature of the applicants’ business and/or more frequently, the precise location, existence and potential yield of the proposed forest. 

5.2.2.  Insurance Risk-Mitigation Procedures & SFM

As potential credit providers of last resort, the insurance industry is generally more diligent in initiating procedures to test project legality, commercial viability and determination and quantification of risk exposure, than banks or other financial institutions.   Insurers have a track record of researching the forest from financial, technical and risk profile viewpoints. This has been the underlying reason why insurers are particularly interested in understanding the whole forest environment within and, more importantly, outside the actual forest proposed for cover. The diligence of lead insurers is not inspired primarily by sustainability or biodiversity issues. Happily, insurers are aware of the importance of national, provincial and company policies, circumstances and forest characteristics on the risk exposure of the site. This correlation between policy, management and risk, enables insurers to offer protection at costs which is equitable to the interests of both insured and insurer.

Table 3, which is taken from CIFOR paper cited above
, has been adapted to show the correlation between CIFOR’s SFM’ criteria and the typical principles, criteria and indicators of the insurance industry investigate to profile the forest risk. There are two columns marked National and Project Level with marks in each indicating where the listed criteria is investigated during an insurance risk review or survey of the forest. Some items are investigated as they are relevant to insured value issues. Valuation will be parameters such as total sum insured, reduced value of any damaged timber or services after the loss, and issues such as the maximum value that an insurer is ever likely to have to pay out following a catastrophic loss.

Table 3.  Recommended Criteria & Indicators

	
	
Principle (P), Criterion (C), Indicator
	
Goal
	
Intervention Point
	National
	Local
	Risk Assessment

	
	
	Efficiency
	Equity
	Sustainability
	Stand
	Institution
	Policy
	
	
	Provincial
	Project Level

	P1
	Precautionary measures promote system resilience to uncertain shocks.
	
	
	
	
	
	
	
	
	
	

	C1.1
	Precautionary management structures in place.
	
	
	
	
	
	
	
	
	
	

	
	Existence of broad-based adaptive management plan
	
	
	(
	(
	
	
	
	L
	
	(

	C1.2
	Precautionary economic policies in place.
	
	
	
	
	
	
	
	
	
	

	
	Reserve funds available for damage (performance bond)
	
	
	(
	(
	
	(
	N
	L
	
	(

	
	Anti-corruption provisions in place
	(
	(
	(
	(
	(
	(
	N
	L
	(
	(

	C1.3
	Existence of a functioning buffer zone.
	
	
	
	
	
	
	
	
	
	

	
	Low levels of conflict at FMU boundary
	
	
	(
	(
	
	
	
	L
	
	(

	
	Existence of economic development authority in buffer zone
	
	
	(
	
	(
	
	N
	L
	(
	

	P2
	Forest estate and forest use options are maintained.
	
	
	
	
	
	
	
	
	
	

	C2.1
	Legal framework protects forest resources & access.
	
	
	
	
	
	
	
	
	
	

	
	Security of tenure (includes status of length, exclusivity, enforceability, transferability)
	(
	(
	(
	(
	(
	(
	N
	L
	(
	(

	
	Existence of non-confiscatory land use policy
	
	
	(
	
	(
	(
	N
	
	(
	

	
	Existence of property rights for exploited non-timber forest products (e.g. fuelwood)
	(
	(
	
	
	(
	(
	
	
	
	(

	
	Land tenurial prerequisite policy does not discriminate against forestry
	
	
	(
	
	(
	(
	N
	L
	
	

	C2.2
	Forest migration pressure is minimized.
	
	
	
	
	
	
	
	
	
	

	
	Land use policy recognized by local forest dwellers
	
	
	(
	(
	(
	(
	
	L
	(
	(

	
	Road density in forested area does not promote encroachment
	
	
	(
	(
	(
	
	
	L
	
	(

	
	Agricultural research and extension stabilizes population
	(
	
	(
	(
	(
	(
	N
	L
	
	

	
	Forestry research and extension stabilizes population
	(
	
	(
	(
	(
	(
	N
	L
	
	

	C2.3
	Non-forestry policies do not distort forest management.
	
	
	
	
	
	
	
	
	
	

	
	Absence of agricultural sector incentives for production expansion
	(
	
	(
	
	
	(
	N
	
	
	

	
	Absence of price controls on domestic food production
	(
	
	(
	
	
	(
	N
	
	
	


Recommended Criteria & Indicators (continued)

	
	Principle (P), Criterion (C), Indicator
	Goal
	Intervention Point
	National
	Local
	Risk Assessment

	
	
	Efficiency
	Equity
	Sustainability
	Stand
	Institution
	Policy
	
	
	National
	Project Level

	
	Presence of alternative fuel oils in forest boundary areas
	
	
	(
	
	(
	(
	N
	
	
	

	
	Absence of price controls on fuel oils
	(
	
	(
	
	
	(
	N
	
	
	

	
	Absence of distorting resettlement policies
	(
	
	(
	
	
	(
	N
	
	
	

	
	Absence of distorting exchange rate over- or under-valuation
	(
	
	(
	
	
	(
	N
	
	
	

	C2.4
	Demonstrated forest management capability.
	
	
	
	
	
	
	
	
	
	

	
	Government enforcement of land use policy
	
	
	(
	(
	(
	
	N
	L
	(
	

	
	Local respect for FMU boundary
	
	
	(
	(
	
	
	
	L
	
	(

	
	Concessionaire efforts to protect FMU boundaries
	
	
	(
	(
	
	
	
	L
	
	(

	C2.5
	Demonstrated reinvestment in forest-use options.
	
	
	
	
	
	
	
	
	
	

	
	Absence of excessive capital mobility (promoting 'cut and run')
	(
	
	(
	(
	
	
	
	L
	
	(

	C2.6
	Externalities of forestry practices are minimised.
	
	
	
	
	
	
	
	
	
	

	
	Absence of off-site impacts
	
	
	(
	(
	(
	(
	
	L
	
	(

	 P3
	Intragenerational equity is enhanced.
	
	
	
	
	
	
	
	
	
	

	C3.1
	Equitable access to economic values.
	
	
	
	
	
	
	
	
	
	

	
	Transparent system of concession allocation
	(
	(
	
	(
	(
	(
	N
	
	(
	

	
	Access of small timber operators to timber concessions
	(
	(
	
	(
	(
	
	N
	L
	
	(

	
	Access of non-timber users to non-timber forest products
	
	(
	
	(
	(
	(
	
	L
	
	(

	
	Employment of local population in forest management
	
	(
	(
	(
	
	
	
	L
	
	(

	C3.2
	Equitable access to economic decision-making.
	
	
	
	
	
	
	
	
	
	

	
	Participation of local interest groups in management planning.
	
	
	(
	(
	(
	
	
	L
	
	(

	C3.3
	Equitable distribution of economic rent.
	
	
	
	
	
	
	
	
	
	

	
	Estimated government rent capture
	(
	(
	
	(
	(
	(
	N
	L
	
	

	
	Estimated operator (manager) rent capture
	(
	(
	
	(
	(
	(
	
	L
	
	

	
	Estimated local forest-dweller rent capture
	(
	(
	
	(
	(
	(
	
	L
	
	(


Recommended Criteria & Indicators (continued)

	
	Principle (P), Criterion (C), Indicator
	Goal
	Intervention Point
	National
	Local
	Risk Assessment

	
	
	Efficiency
	Equity
	Sustainability
	Stand
	Institution
	Policy
	
	
	National
	Project Level

	C3.4
	Off-site negative impacts are compensated.
	
	
	
	
	
	
	
	
	
	

	
	Number of people affected by off-site impacts, without compensation
	(
	(
	
	(
	
	(
	
	L
	
	(

	P4
	Forest management is socially efficient.
	
	
	
	
	
	
	
	
	
	

	C4.1
	Presence of economic rent.
	
	
	
	
	
	
	
	
	
	

	
	Total harvesting revenues exceed harvesting costs
	(
	
	
	(
	(
	
	
	L
	
	(

	C4.2
	Product mix is optimal and equitable.
	
	
	
	
	
	
	
	
	
	

	
	Diversification of total forest product utilisation (products used/known potential products)
	(
	(
	(
	(
	(
	(
	N
	L
	
	

	C4.3
	Timber extraction is efficient.
	
	
	
	
	
	
	
	
	
	

	
	Diversification of timber product utilisation (No. of species cut/potential No. of species cut)
	(
	
	
	(
	(
	(
	N
	L
	
	

	
	Utilisation of secondary and lower grade species
	(
	
	
	(
	(
	(
	N
	L
	
	(value

	
	Annual extraction as % of estimated annual growth of residual stand
	(
	
	(
	(
	
	
	
	L
	
	(value

	
	Volume extracted/ha (re: logging at extensive margin)
	(
	
	
	(
	
	(
	
	L
	
	(value

	C4.4
	Timber processing is efficient.
	
	
	
	
	
	
	
	
	
	

	
	High use rates of local wood processing capacity
	(
	
	(
	
	(
	(
	N
	L
	
	(value

	
	Obligations made to concessionaires to process their full production
	(
	
	
	
	(
	(
	N
	L
	
	(value

	
	Efficient domestic market for logs and semi-processed wood
	(
	
	
	
	(
	(
	N
	L
	
	

	
	Low waste ratios in processing
	(
	
	
	
	(
	(
	N
	L
	
	(value

	
	Efficient equivalence of domestic log price/export log price
	(
	
	
	
	
	(
	N
	L
	
	(value

	C4.5
	Forest productivity is maintained
	
	
	
	
	
	
	
	
	
	

	
	Low residual stand damage
	(
	
	
	(
	
	
	
	L
	
	(

	
	No premature stand re-entry (re: logging at intensive margin.)
	(
	
	(
	(
	
	(
	
	L
	
	(

	C4.6
	Efficient exploitation of NTFPs.
	
	
	
	
	
	
	
	
	
	

	
	Commercial development of NTFPs
	(
	
	(
	(
	(
	(
	
	L
	
	

	
	Extensive local use of NTFPs
	(
	
	(
	(
	
	
	
	L
	
	(


5.2.3.  SFM and Losses 

Data acquired from analyses of forestry losses show that significant losses are always anthropomorphic in all but very high latitudes. Where sufficient loss causal data has been available, it is clear that SFM policies and attention to the principles of SFM within management can reduce losses by a very significant proportion. While the loss reduction can be estimated globally to be in the order of 75% or more of the historical loss rate, insurers are aware that there is only so much that an individual forestry organisation or a national raft of SFM-friendly legislation, can achieve in determining behaviour of people.

The evidence suggests that there are distinct advantages to a forest insurance applicant having FSC-type certification, not only for the direct financial reasons discussed earlier in this paper, but also to minimise the vulnerability of the forest project to losses due to natural and anthropomorphic hazards.  Interestingly, the recently legislated Forest Act in Bolivia largely reflects FSC principles and criteria.  In an effort to make certain territories attractive to underwriters, new policies are being developed which build in the conditions on the insured that FSC-type policies are in place.

5.2.4.  SFM and Premium Costs

The premium rating structure itself has been developed from a relatively crude historic geographical zoning and loss record, to one which gives premium discounts for SFM activities. This trend has developed to an extent that while substantial discounts on the premium are awarded for enlightened forest management policies and procedures, increasingly forest will be rejected for insurance cover, should these principles not be in place, at least in part. In Indonesia, this is the trend for a region perceived as being high risk in almost every sense.

5.2.5.  Insurance, SFM and Client Interaction

Finally, forests are normally remote, and modern insurance takes more than a prescriptive route to selecting risks. Every effort is made to enable to applicants to show the quality of their management, and consideration of the loss record is far from the only factor to be considered. Detailed applications are analysed and the forest, if accepting the quotation for insurance, is then physically surveyed to check on management issues and protection procedures are tested before cover is given.

Furthermore, it is part of the new insurer-client relationship that insurers hope to monitor behaviour in the forested areas using the latest technology. This is both a surveillance method and a tool to warn the insured of incoming spatial and temporal dangers. The whole process is therefore far more of an interactive relationship between forestry management and insurers. This is a dramatic departure from the situation a few years ago with insurers being a relative passive institution within the risk transfer system.

SFM is an approach to management that underpins direct project viability. The benefits accrue to projects in terms of improved financial flows, more comprehensive project financial protection and the increased ability of risk bearers to provide upstream protection as a form of business interruption. Examples of business interruption might be a lack or shortfall in the supply of carbon credits, timber products or an environmental enhancement, to a third party. The beneficial impact of these developments on the liability issues surrounding carbon trading and the consequent facilitation of trading confidence itself contributes to the reduction of risk through increased trading volumes, in addition to the improved geographic and political spread of risk across the portfolio of investors.

Annex 1:
 Comparison of Principles and Criteria between FSC and PEFC

	Objective or Issue
	FSC Indicators
	Ref.
	PEFC Indicators
	Ref.

	· Overall structure
	· 10 Principles
	
	· 6 Criteria
	

	· Institutional and legal  framework 


	· Respect of national & international laws and conventions 

· Management of conflict of principles

· Long term commitment to FSC P&C

· Legal conflicts and resolution (FSC and national legal structures)

Long term tenure rights to be defined


	1.1 + 1.3 + 1.2

1.4

1.6

1.4 + 2.3

+ 4.5

2.1
	· National sector policy framework 

· National economic policy framework institutional capacity

· National planning and information capacity
· Supporting forest policy instruments to be utilised in forest planning and management

· Property rights and tenure 
	1.1

1.3 + 1.2

1.4

2.1 c  +  3.1 c

6.1 b

	· Socio-economic issues
	· Protection of indigenous communities rights of tenure or use and compensation

· Protection of indigenous rights to manage 

· Diversification and local employment 

· Maximise beneficial impact on local communities

· Employment issues and rights

· Employee H&S 

· Employee training
	2.2

3.4

3.1 - 3.2

5.2 + 5.4

4.1 + 4.3 

4.2

4.5 + 7.3
	· Benefits and functions of forests for society and for employment

· Respect of traditional rights and knowledge 

· Public access rights

· Protection of historic sites

· Compatibility of operations with forest socio-economic functions
	6.1 a

6.1 b +  6.2 a

6.1 c

6.1 d

6.2 c

	· Forest resource and carbon cycles
	· Minimise operational impact on forest resources

· Sustainable rate of harvest 

· Defined minimum natural forest content in plantations

· Soil management and protection in plantations
	5.3

5.6

10.5

10.6
	· Forest management social, economic, ecological aims

· Long term protection of quality and quantity of forest resources

· Benefits and goals of converting agricultural land
	1.1a - c

1.2 a - b

1.2 c

	· Productive functions
	· Forest resource management objectives and environmental, social and operational implications

· Sustainable harvest rates objective

· Management of erosion, harvest impact etc.

· Restraint on use of chemicals and their management

· Non chemical biological control agents

· Definition of forest management plan

· Revision of management plans

· Transparency of actions and reporting

· Definition of plantation forest limits and management objectives

· Species selection and  diversity in plantation forests


	5.1

5.6

6.5

6.6  +  6.7

6.8

7.1

7.2  +  8.4

7.4  +  8.5

10.1

10.3 + 10.4
	· Forest productive functions and plans should specify ways to minimise degradation

· Management for sound economic performance based on all relevant goods and services

· Functions and uses of managed forest areas and resource protection

· Forest resource management in relation to productive objectives

· Impact of operational activities and infrastructure development on stands and soils

· Sustainable harvest rates goal

· Training and improvement objectives

· Working conditions and safety 
	2.1 c

3.1 b

3.1 c + 3.2 d

3.2 a

3.2 b + 4.2 e - f

3.2.c

6.1 e

6.2 b

	· Biological diversity
	· Environmental impact assessments

· Rare & threatened species protection

· Management and enhancement of ecological functions

· Use of exotic species

· Limitation on conversion to plantations and non forest use
	6.1

6.2

6.3

6.9

6.10 + 10.2
	· Adequate biological diversity encouraged/maintained

· Natural regeneration with native species preferred

· Stand structure and age diversity

· Traditional management systems (e.g. coppicing) 

· Balance of impact of animals 
	2.2 a + 4.1 a

4.2 h - i

4.2 a – b

4.2 c

4.2 d

4.2 g

	· Protective functions of forests
	· Protective functions of watersheds, fisheries etc


	5.5


	· Maintenance of forest productive capacity of wood and non wood products

· Management objectives to enhance protective functions

· Soils and water management and protection
	3.1 a

5.1 a + 5.2 c

5.2 a – b

	· Forest health and vitality
	· Identification, maintenance and protection of special conservation forests

· Precautionary principle in conservation

· Pest, disease, fire and invasive plants management


	9.1 - 9.4

9.3

6.6
	· Planned maintenance of healthy forest ecosystem

· Guidance on species selection 

Guidance on appropriate use of pesticides/herbicides & fertilisers
	2.1 a

2.2 b

2.2 c - d

	· Monitoring
	· Identification and recognition of sites of cultural, economic, ecological of religious significance 

· Guidelines on scale and intensity of monitoring

· Indicators to be monitored

· Traceability – “chain of custody”

· Identification and recording of samples of existing ecosystems
	3.3

8.1

8.2

8.3

6.4
	· Guidelines on frequency 

· Periodic monitoring of biotic and abiotic factors (pests, diseases, grazing, fire, climatic and anthropogenic factors

· Identification and inventory of protected/rare species, forest ecosystems and recognisable protective functions
	1.1d

2.1 b

4.1.b + 5.1b
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� Throughout this report there is frequent use of every day insurance terms. To assist the reader, an extensive glossary is provided in Appendix 1.This glossary is an edited version of that produced by ARM Ltd. for the Food and Agricultural Organisation of the United Nations (FAO).





� UNDP ‘Financial Mechanisms for Sustainable Forestry’ Working Draft. Pedro Moura Costa, Jyrki Salmi, Markku Simula and Charlie Wilson, April 1999


�Phil Cottle - Risk Mitigation in Forestry under Kyoto 1999 covers conventional forestry project risks. 


�There is a provision under Article 3 Para 5 whereby countries in transition can request the use of a year other than 1990 as the base year


�OECD - Agriculture and Forestry - Identification of options for net GHG reduction. (1997)


�German Advisory Council on Global Change - WBGU The Accounting of Biological Sinks and Sources Under the Kyoto Protocol -- A Step Forwards or Backwards for Global Environmental Protection? (Special Report 1998)


�Personal Communication - Dr. Sandra Brown, Winrock International, USA (May 1999)


�WBGU Special Report: Accounting of Biological Sinks and Sources under the Kyoto Protocol


�The EU is pressing for a "concrete ceiling" on the use of the FlexMechs to prevent countries using emissions trading or JI projects with third countries to avoid cutting their own emissions.  Some other protocol parties (namely the USA) oppose this and want unrestricted use of the mechanisms. A formula might limit a country's use of the FlexMechs to 50% of its reduction target of GHG. Germany Denmark, Spain, Austria and Luxembourg are in favour of this option. (Press  09/03/99)


�Due to the conflict between Articles 3/6/12 it is unclear whether sequestration will be a valid activity under Article 12.  There is disagreement over the extent to which forest and land-use change projects are allowed under the Clean Development Mechanism, if at all. Several countries claim that, because forests and land-use change not explicitly mentioned in the Protocol text on the CDM, they are not included. Others claim that since there are no explicit limits on the CDM, any and all forest and land-use projects are eligible. The matter will have to be decided by negotiators.


�David Brand Investment in Forests as a Greenhouse Emission Offset Paper presented to the Australian Financial Review Conference, “New Strategies in Global Investment”, 24-25 March, 1999


� Dean Anderson, Practical aspects of the design of the CDM - Discussion Paper for Working Group 1 UNCTAD March 1999


� Costa P.M et al.  An equivalence factor between CO2 avoided and sequestration - description and applications in forestry  (May 1999 Draft)


�I.G.Enting, CSIRO Atmospheric Research “Report on the Quantitative Relationship between Global Warming Potentials and Carbon Sequestered” 


� Annie Petsonk et al; Market Mechanisms and Global Climate Change The Pew Centre for Global Climate Change 1998


�OECD Document - Question and Answers on Emission Trading among Annex 1 Parties  (Dec. 1997)


�David Brand “Investment in Forests as a Greenhouse Emission Offset”; Paper presented to the Australian Financial Review Conference, “New Strategies in Global Investment”, 24-25 March, 1999


� UNDP ‘Financial Mechanisms for Sustainable Forestry’ Working Draft. Pedro Moura Costa, Jyrki Salmi, Markku Simula and Charlie Wilson, April 1999


� CIFOR Occasional Paper No. 17 ‘Rational Exploitations:  Economic Criteria and Indicators for Sustainable Management of Tropical Forests’ Jack Ruitenbeek and Cynthia Cartier. November 1998


� Costa P.M et al.  An equivalence factor between CO2 avoided and sequestration - description and applications in forestry  (May 1999 Draft)





� CIFOR Occasional Paper No. 17 ‘Rational Exploitations:  Economic Criteria and Indicators for Sustainable Management of Tropical Forests’ Jack Ruitenbeek and Cynthia Cartier. November 1998





	


	
	



