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INTRODUCTION 

Scientists have been aware of many of the processes behind human-induced atmospheric changes for hundreds of years, but it was not until the 1960-1980’s that creditable projection of the extent and impact appeared. The atmospheric concentration of carbon dioxide and other radiatively active gases such as methane, nitrous oxide, and other reduced forms of nitrogen have increased steadily since about 1850 (International Panel on Climate Change 1995). The principal sources of greenhouse gases generated by human actions are fossil fuel combustion, and changes in land cover and land use (. The 1986 satellite images of the ozone hole over the Antarctica raised the perception of the world into the phenomena of greenhouse. Increasing global concerns about the environmental and social consequences of climate change and the recognition that a global response was required, resulted in the development of the United Nations Framework Convention on Climate Change (FCCC) (UNEP 1995). The primary aim of the FCCC and any related legal instruments “is to achieve the stabilisation of greenhouse gases in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system. Such a level should be achieved within a time-frame sufficient to allow ecosystems to adapt naturally to climate change, to ensure that food production is not threatened and to enable economic development to proceed in a sustainable manner”. In December 1997 member countries of the FCCC met in Kyoto Japan, where the outcome was the Kyoto Protocol (Kyoto 1997) which set targets for allowable greenhouse gas emissions from developed countries. Specifically, the Protocol recognises the role of forests and land use practices in controlling greenhouse emissions but gives no guidance as to how environmental law should be framed to deal with the land use management. This paper discusses the role of environmental law and policy to help manage the objective of creating new soil carbon sequestration sinks, and expanding existing sinks, ie, to return the carbon to the soil and store it in long term reservoirs. It focuses on areas of environmental law which cover soil and vegetation management, including soil conservation, forest management, biodiversity, plantation establishment and reafforestation, environment protection, pastoral land, and land administration. It also discusses the specific elements of environmental law, which need to be considered in the reform of existing legislation and to frame new specialist legislation and policy for the management of soil carbon sequestration (see Ottinger and Jayne 2000).
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BACKGROUND

Many of the changes in land use and land use practices that lead to the absorption of greenhouse gases are also those which have beneficial effects on other environmental problems or combating land degradation. The regeneration and conservation of native vegetation for “greenhouse land–uses” will also result in the maintenance of biodiversity. 

The soil

Soil is a major reservoir of the earth’s carbon and has a pivotal role in maintenance of the earth’s climate system. Of equal importance to the control of emissions, is the maintenance and return to the soil of its organic carbon. Soil organic matter can be a relatively large sink of carbon. The total pool of soil organic carbon in the earth’s surface layer to 1 metre depth is estimated at about 2500 petagrams, which is estimated as more than three times the atmospheric carbon pool and over four times the biotic carbon pool (El-Swaify et al 1999). These three pools are closely linked to one another through natural ecosystem functions (including photosynthesis, respiration, mineralisation, humification, and aggregation) and interference with natural ecosystem function will change the balance between these relationships, often resulting in land degradation. There is now considerable concern for individual nations to take action to improve soil carbon sequestration as a direct measure against the effects of climate change, but more importantly, as a direct measure against the effects of land degradation. The conversion of the greenhouse gas carbon dioxide to organic matter through land management and land rehabilitation programs can arrest some forms of land degradation and restore the land’s physical and chemical stability and fertility (Bridges et al forthcoming). 

Sinks

The creation of new carbon storage sinks and the enlargement of existing carbon sinks in the terrestrial environment will help achieve the goal of reducing and stabilising the environmental effects of climate change and land degradation. Soil carbon occurs in a variety of forms in the soil, ranging from living organisms to relatively inert charcoal. It is generally observed that the relative importance of soil carbon increases in drier areas, and under grassland (see Rawson and Murphy 2000). Estuaries and peatlands also have a very high proportion of soil carbon in relation to above ground biomass. These biophysical relationships are beginning to receive recognition under international environmental policy and law, but many nations are struggling to develop appropriate national environmental law and policy instruments and the programs to implement the technical solutions. 

LAND USE AND LAND DEGRADATION
The net emission or absorption of carbon in the terrestrial biosphere is associated with changes in land use. The conversion of natural ecosystems for agricultural land use leads to emissions of carbon through decomposition of terrestrial and subterranean biomass and from mineralisation or solubilisation of soil carbon. Agricultural activities that play a prominent role in emissions of greenhouse gasses include: deforestation, biomass burning, ploughing, using organic manure, applying nitrogenous fertilisers, rice cultivation, livestock production and draining wetland. Globally, these activities have lead to various forms of soil degradation and land degradation processes that, in turn, have exacerbated the emission of radiatively active gases from terrestrial and aquatic ecosystems to the atmosphere. Major effort is needed around the world to restore land affected by land degradation, and therefore restore important carbon sinks (see Bridges et al forthcoming).

Physical processes and consequences

An understanding of the principal processes and consequences of land degradation gives some direction as to how environmental legislation and policy can be framed, as a support to the overall strategic direction for the successful management and control of soil carbon sequestration. Accelerated soil erosion, both by wind and water, on a global scale, is the principal land degradation process. Land affected by accelerated soil erosion by water and wind is estimated at about 1643 million hectares, of which 250 million are affected by strong or extreme forms of soil erosion (Oldeman 1994). Soil erosion involves preferential removal of soil clay and soil organic carbon. Displaced organic matter is redistributed over the landscape, becoming more prone to mineralisation. Although some of the carbon displaced is accumulated in depressions and aquatic ecosystems and may become sequestered, soil erosion may exacerbate carbon emissions due to other processes, including the breakdown of soil aggregates. 

Changes in land use

Many of the changes in land use and land use practices that lead to the absorption of greenhouse gases are also those which can benefit other aspects of environmental management, including biodiversity conservation and land degradation control. The net result of many land degradation processes includes not only reduction in the capacity of the land to produce biomass but also the emission of carbon and nitrogen from terrestrial and aquatic ecosystems to the atmosphere as greenhouse gases. Although it is acknowledged that further understanding off these interactions is needed, it is also known that carbon dioxide is a dangerous greenhouse gas but the same carbon atom if located in the soil becomes organic matter, which is the key to soil fertility and soil stability and general ecosystem health (see Rapport et al 1998). The mitigation of soil degradation should be a significant part of a nation’s strategy to reduce greenhouse gasses whilst at the same time, improving the environmental integrity of the country and its food security (Bridges et al forthcoming). Land use actions which can lead to re-establishment and improved ecosystem functioning, and therefore the storage of carbon, include afforestation, reafforestation, conservation of woodlands, regenerating natural grassland, and improving the control over fire regimes.

Greenhouse land uses

The consideration of greenhouse gases alone is not a viable incentive for changes in land use. There are many land management practices that can optimise the control of emissions and produce other significant benefits. These can be referred to as “greenhouse land uses”, as raised by Rawson and Murphy (2000), and may include:

· The regeneration of and conservation of ecosystems for biodiversity maintenance, scientific, cultural, recreational and cultural benefits.

· Taking steps to reduce soil acidification, which can have a severe effect on plant productivity.

· Managing land in consideration of its natural hydrology and water quality. An increase in vegetation growth can control the watertable level and salinity. Carbon sequestration is based on the level of photosynthesis in an ecosystem, which is largely a function of water use. Carbon sequestration, transpiration and water use are closely linked.

· Minimum tillage and the use of improved pastures in agricultural systems will prevent soil erosion, soil structure decline, and the loss of soil quality. Increasing the level of surface cover and the amount of soil organic matter are favoured consequences of greenhouse land uses. 

· Degraded and low productivity lands have low biological productivity, and as a consequence, suffer soil erosion, poor soil structure, soil acidity or salinity. These lands should be targeted for carbon storage, as the increased organic matter is also likely to help reclaim the degraded land. The kinds of degraded land that may be available for carbon storage include, scalded land, saline areas, areas of low nutrient levels, highly acidic areas, areas severely affected by sodicity, and areas subject to the invasion of woody plants. 

GLOBAL ENVIRONMENTAL LAW STRATEGIES
A number of the international environmental strategies provide useful direction for the formulation of legislation and policy instruments to support the objective of stabilising greenhouses gases through increases in soil carbon sequestration processes. The development of international environmental law, guidelines, provision of technical legal advice to governments has been a principal responsibility of the United Nations Environment Program (see chapter 38 Agenda 21, UNEP 1996).

Agenda 21

The Rio Declaration on Environment and Development was generated by the United Nations Conference on Environment and Development (UNCED) in 1992 in Rio de Janeiro. It reaffirmed the Stockholm Declaration the Human Environment of 1972 and established the goal of a new and equitable global partnership: through the creation of new levels of cooperation among States, key sectors of society, individuals; and to work towards international agreements to protect the integrity of the global environmental and developmental system. In calling for States to enact effective environmental legislation (Principle 11), Agenda 21 is an impetus for the preparation of new environmental law and policy strategy to manage land degradation. Three chapters in Agenda 21 discuss international environmental law processes to assist in the global management of land degradation. Chapter 8 outlines the essential environmental management requirements which can be integrated within policies and practices to develop and implement enforceable and effective laws and regulations. Chapter 38 states that United Nations agencies have a key role to play in the implementation of Agenda 21 within their respective spheres of competence. It sets out the mandate of various agreements of the United Nations system. The development of international law on the basis of “sustainability” is emphasised in Chapter 39. It gives special attention to the delicate balance between environmental law and developmental concerns and the review and development of international environmental law with a view to evaluating and promoting the efficacy of the law and to promote the integration of environment and development policies through effective international agreements or instruments.
Convention on Climate Change

The Framework Convention on Climate Change 1992 (FCCC) recognises the role and importance of terrestrial ecosystems as a sink and reservoir of its potential greenhouse gases and is concerned that human activities have been substantially increasing the atmospheric concentrations of greenhouse gases. The FCCC identifies the principal sources of greenhouse gases as the changes in land use cover and land use and the main agricultural activities that contribute to emissions of greenhouse gases are deforestation, biomass burning, and cultivation, using organic manure, applying nitrogenous fertilisers and the keeping of livestock. The objective of the FCCC is to stabilise greenhouse gas concentrations in the atmosphere at a level that prevents dangerous anthropogenic interference with the climate system.  A central aspect of the FCCC is the responsibility of nations to protect the climate system for the benefit of present and future generations, taking precautionary measures to anticipate, prevent or minimise the causes of climate change, and mitigate its adverse effects (Article 4). 

Kyoto protocol

When governments adopted the FCCC in 1992 they recognised that it could be a launching pad for stronger action in the future. By establishing an ongoing process of review, discussion and information exchange, the FCCC has made it possible to adopt additional commitments in response to changes in scientific understanding and in political will (Kyoto 1997). The Kyoto Protocol agrees that industrialised countries reduce their combined greenhouse gas emissions by at least 5% compared to 1990 levels by the period 2008-2012 as a legally binding commitment. Article 2 of the Protocol promotes sustainable development and calls for each Party to implement policies and measures to protect and enhance sinks and reservoirs of greenhouses gases, taking into account their commitments under various international environmental agreements, sustainable forest management practices, afforestation and reforestation. There is also the responsibility to promote sustainable forms of agriculture in light of climate change characteristics (Arnalds et al. 1999, El-Swaify 1999). The NSW Carbon Rights Legislation Amendment Act 1998 (Australia) is considered to be the first legislation in the world, which recognises the rights, associated with carbon sequestrated by trees and forests from the atmosphere. The concept behind this legislation could be used for example, in a general legislative framework to develop specific sustainable land management legislation and policy which includes the provisions necessary to manage domestic soil carbon sequestration processes.

Convention on Biological Diversity

The object of the Convention on Biological Diversity 1992 (CBD) is to: conserve biological diversity, encourage the sustainable use of its components, and the fair and equitable sharing of the benefits arising out of the utilisation of genetic resources, including by appropriate access to genetic resources and by appropriate transfer of relevant technologies (see Swanson 1997). Fundamental to the CBD is the concern that biological diversity is being significantly reduced by human activities, including soil and land degradation. It acknowledges that substantial investments are required to conserve biological diversity and that there is a broad range of environmental, economic and social benefits from those investments (see Articles 6-10). It stresses the importance of, and the need to promote, international, regional and global cooperation among countries and intergovernmental organisations and the non-governmental sector for conservation of biological diversity and the sustainable use of its components (Article 16) and for nations to prepare strategies to implement the CBD (see Miller and Lanou 1995).

Convention to Combat Desertification
It has been effectively pointed out that desertification and drought are problems of global dimension, affecting all regions of the world, and joint action of the international community is needed to combat desertification and mitigate the effects of drought (Eswaran et al. forthcoming). Under the Convention to Combat Desertification (UNEP 1994) (CCD) “desertification” means land degradation in arid, semi-arid and dry sub-humid areas resulting from various factors, including climatic variations and human activities (Article 1). The CCD acknowledges that arid, semi-arid and dry sub-humid areas together account for a significant proportion of the earth’s land area and is the habitat and source of livelihood for a large segment of its population. The objective of the CCD is to prevent and or reduce land degradation, rehabilitate partly degraded land and reclaim desertified land, particularly in Africa (see Arnalds and Archer 1999).

ENVIRONMENTAL LAW REGIMES

There are many areas of environmental law which can assist with managing soil carbon sequestration, ie, laws which have a principal role in managing some aspect of the environment which can directly or indirectly manage the process, or provide the solution to manage the processes which lead to or can rectify soil carbon sequestration. Many environmental laws that affect agricultural land (Grossman and Brussaard 1992) may have a role in this regard.

Soil conservation

Soil conservation law has been the principal area of law for land degradation control (Hannam forthcoming). It includes the principal acts that have a primary responsibility for soil conservation, soil and water conservation, grazing control, and land rehabilitation. The acts are featured by provisions to: mitigate and manage soil erosion and soil degradation, manage farm water supplies, and generally conserve soil resources. There are specific provisions for: property planning; design and construction of erosion control measures; establishing community advisory groups; land capability planning; planning catchment management schemes, compliance and enforcement. This regime of law applies to large areas of land around the world and should be used more effectively to control land use activities that contribute directly to the loss of soil carbon, eg, vegetation depletion from overgrazing, cultivation of land not physically suitable for cultivation, rehabilitation of degraded land. 

Forestry

Traditionally, the objectives of forest law have been to manage forests on public land (see eg, Australia, New South Wales Forestry Act 1916). Other forestry law has had a direct role in private forest management (eg see, Denmark Forestry Act 1989), where the legislation has provisions to frame land management guidelines and operational plans for private forestry. Throughout the world there has been much criticism of the way forest legislation has been implemented, mainly for logging, rather than for forest conservation (reserves, scientific studies), biodiversity management and education. In many countries, large areas of land that fall within the jurisdiction of forest law has been illegally occupied by displaced people and cleared for crops and grazing (see eg, Thailand Forest Act 1941). The maintenance of forested land under forest, and the expansion of natural forests, is one of the principal global measures for reduction of greenhouse gases. 

Biodiversity

There is a body of law that has a general objective to protect the environment and conserve biological diversity, that is, the frequency and variety of life in all its forms, levels and combinations (de Klemm and Shine 1993). They tend to be broad ranging laws that promote ecologically sustainable development through the conservation of ecologically sustainable use of natural resources (see eg, Commonwealth of Australia Environment Protection and Biodiversity Act 1999). They promote a co-operative approach to the protection and management of the environment, involving governments, the community, landholders, and indigenous peoples. Biodiversity legislation generally does not apply directly to land used for agriculture, but is applied to achieve more effective conservation and management of protected and reserved areas in agricultural landscapes. However, the concept of biodiversity, and the measures for its protection, are now being incorporated into other environmental laws which are reformed, eg, soil conservation law, forest law, native vegetation law. Biological legal and institutional profiles are incorporated into the biodiversity planning process (Glowka 1998). The general provisions of biodiversity law can assist with management of soil carbon sequestration, including: requirements for environmental approvals; bilateral conservation agreements; environmental assessments and approvals; identifying and monitoring biodiversity and making bioregional plans; protecting threatened species and ecological communities; protecting habitat, setting up protected areas, and conducting environmental audits.

Environmental planning and assessment
The objective of environmental planning and assessment legislation is to protect the environment (human and natural environment) through the prescription of environmental assessment standards for land use and for determining significant environmental impact from land use change (see eg, New Zealand Resource Management Act 1991). This type of legislation addresses matters of national environmental importance, including for example: preservation of natural character; protection of outstanding natural features; efficient use and development of natural and physical resources; maintenance and enhancement of amenity values, and heritage protection. It also generally provides for land use policy formulation, and development of national, regional and local land use plans. National plans set broad rules, criteria and policies for land use allocation, conservation and environmental protection, and how they must be applied at the regional and local decision-making levels (Ottinger and Jayne 2000). 

Protection of the environment

The objective of this area of legislation is to protect, restore and enhance the quality of the environment by reducing the risks to human health and preventing the degradation of the environment by pollution, waste management, discharge of harmful substances, and point source pollution, particularly air and water pollution (see eg, Australia, New South Wales Protection of the Environment Operations Act 1997). One of its environment protection goals is the formulation of strategies for the management of human activities that affect the environment. Protection of the environment policies can include: an environment protection goal; environment protection standards; environment protection guidelines; environment protection protocols. National environment protection measures can cover any activity that may impact, or has impacted on the environment, any form of pollution, any aspect of waste, any kind of technology or process, any kind of chemical or other substance that may impact or has impacted on the environment, and any matter of which national environment protection measures may be required. These laws are generally managed by a regulatory authority with the powers to conduct environmental audit, conduct inquiries, compliance, power of entry, licensing, remedy and restrain harm to the environment, and for criminal prosecution. There is a growing trend to reformulate environment protection legislation under the concept of ecologically sustainable development by constructing provisions which take into account the precautionary principle, inter-generational equity, and the conservation of biological diversity.

Native vegetation conservation

These acts generally relate to the conservation and sustainable management of native vegetation and the clearing of land. The general objective is to encourage and promote native vegetation management in consideration of social, economic and environmental parameters. Special interests include the protection of vegetation with a high conservation value and the ecological sustainability of vegetation communities. The principal role of this legislation is to encourage revegetation and rehabilitation and to prevent inappropriate clearing (see eg, Australia, New South Wales Native Vegetation Conservation Act 1997). The native vegetation laws set rules for clearing vegetation, including the ecological assessment of vegetation (its biodiversity, habitat values, flora and fauna values, regional patterns, threatened species), and rules for issue of permits. There may also be provision for the formation of a scientific advisory body, the preparation of bioregional plans of management, public consultation facilities, making individual property agreements and enforcement and remedial measures. 

Plantation establishment and reafforestation

The objective of this legislation is to facilitate and promote the reafforestation of land and to establish forest plantation (see eg, Norway Forestry Act 1965, Australia, New South Wales Plantations and Reafforestation Act 1999). They provide for the establishment of plantations to protect the environment, including, reducing salinity, controlling soil degradation, managing biodiversity conservation, and acquiring or trading in carbon sequestration rights. An important aspect of the legislation is the provision to develop codes of environmental standards to establish, manage, and harvest forest plantations. They may also provide for the management of farm forest operations. Plantations and reafforestation codes of practice can specify standards for plantation establishment, specify guidelines for authorising plantations, and regulate the replanting of trees or shrubs. Codes may deal with conservation and management of native vegetation, prevention of soil erosion, protection of rivers and lakes, conservation of native animals and plants and their habitat, conserve threatened species, protect indigenous sites, and fire management.

Pastoral land management

Pastoral land laws are one of the earliest forms of legislation for managing rural land. Although their primary concern was land administration, as against environmental management and land conservation, they do contain a number mechanisms that can be effectively utilised to control activities which cause soil and land degradation (Arnalds and Archer 1999). These include application of grazing management, vegetation management and soil management conditions to leaseholds, and provisions for monitoring the condition of pastoral land and the prevention of land degradation (see eg, Australia, South Australia Pastoral Land Management Act 1989). Other legislation upon which pastoral legislation may be directly dependent includes soil and land conservation, land administration, native vegetation conservation, and environmental planning and assessment legislation. 

Land administration

There are many acts that provide for the administration and management of State land. This regime of legislation may also include various forms of land tenancy and leasehold laws (see eg, Norway Land Act 1955 and Act of Tenancy 1965). The general principles may cover the assessment of State land, regulation of conditions of occupancy, use, sale, lease and reservation. Administration may be through a State corporation and regional or local land management boards. There may also be provisions for forfeiture of holdings, alteration of conditions of use, and protection of land dedicated for public use. In some countries a high proportion of the land falls under this category of use, and over the years various forms of consolidation have taken place. 

Carbon rights legislation

This legislation recognises the rights associated with carbon sequestrated by trees and forest from the atmosphere. It provides for land management agencies to acquire and trade in such rights. These rights may be managed by a covenant that gives access to or the maintenance of trees or forests of any carbon sequestration right. It may also provide for the ownership of any vegetation on land that is the subject of a right to be vested in the person who owns the vegetation right. A carbon sequestration right in relation to land may mean a right that is conferred on a person by a legal agreement, to the legal, commercial or other benefit of carbon sequestration by any existing or future vegetation on the land. The Carbon Rights Legislation Amendment Act 1998 (NSW, Australia) is believed to be first ‘carbon sequestration’ law in the world. This Act amends the Conveyancing Act 1919 and Forestry Act 1916, to enable the forest department to acquire and trade in such rights. It also enables electricity generators and distributors to trade in rights. It effectively separates ownership of stored carbon from ownership of land or trees, allowing forest plantation owners to sell ‘carbon rights’ separate from ‘timber rights’. The legislation opens the way for a market in stored carbon, and ultimately, the future creation of carbon credit schemes. Specific carbon rights and trading provisions can be incorporated within existing environmental legislation and with appropriate cross-compliance provisions.

CONCEPTUAL AND ETHICAL ELEMENTS OF ENVIRONMENTAL LAW 

It is contended that a there is a number of key environmental conceptual and ethical issues which need to be considered in the framing of legislation to control and manage the land use activities which cause the loss of soil carbon and contribute to the greenhouse effect, and to enable land conservation rehabilitation. Legislation and policy reform should be approached from a sound conceptual basis, preferably with a societal goal of ecological sustainability. A change in attitude to create legislation for soil carbon sequestration management will ultimately depend on the willingness of society to accept new values in the land management legal system. Some of the important conceptual and ethical elements for land management follow:

Looking after the natural rights for the soil

The concept of natural rights as it relates to the environment is well known (Nash 1990). It is reasonable to take the view that all aspects of ecology should be properly considered by legislation and in the case of soil, its fundamental role in ecosystem management should receive particular consideration. To draw on the various ecological concepts and ethics in the reform of soil will require a major change in attitude by lawmakers. Legislation should reflect reasonable attitudes and responsibilities to ecological factors as well as reflecting an ecological consciousness that does not take away any rights that soil may have.

· Ecological integrity of the soil - This is the use of any legal, policy or institutional matters to preserve the ecosystems, including the prevention of loss of their wholeness, as this is the commencement of soil degradation processes.

· Ecological soil standards - This is any process to maintain or improve the ecological integrity of soil, and includes the combination of the legal, policy and ecological factors within the environmental law, land planning, policy formulation, guidelines and standards, and the technical processes which nations regularly engage in.
Catering for the public interest 

The doctrine of public trust balances environmental concerns against the private property rights ethic. It is based on the belief that certain natural interests are so important that they must be protected in the public interest for the use of the whole population (Sax 1989). This doctrine is relevant to the law and policy concerning soil management because land degradation is so widely spread and affects the whole of society.

Applying the precautionary principle
This principle says that where there are threats of irreversible damage, a lack of scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation (United Nations 1992a). In environmental law it means the inclusion of specific provisions to research and study the environment, using environmental regulation and allocating adequate resources to avoid land degradation. Where there is doubt about the consequences of an action, a decision should err on the side of caution.

Ensuring the conservation of biological diversity

The conservation of biological diversity is a key element of sustainable land management, and underpins the well being of society through the provision of ecological services such as those essential for the maintenance of soil fertility. Environmental law provisions for planning and controlling land development, including environmental impact assessment, are critical to the conservation of biological diversity (de Klemm and Shine 1993).

ELEMENTS FOR THE LEGISLATION

There is opportunity for individual nations to develop within their environmental law regime the essential environmental law elements to successfully deal with the physical issues of the law. Important physical elements which need to be considered include: the intrinsic factors; land characteristics; soil degradation processes; extent and impact of soil degradation; soil degradation causative agents; and methods to control the rate of soil degradation. In the first place, the legislation should include goals and objectives that establish a mandate for an ecologically sustainable approach to land management. Objectives can be formulated from the objectives and principles of relevant global conventions, strategies and policies concerning ecology, the conservation of nature, biodiversity, and sustainable land management. Specific provisions are then needed to:

· Enable governments, landowners and land managers, and the community to work together and achieve soil conservation. Provision for sharing responsibility between government, institutions, individuals and the community. This also includes the provision for any member of the community to participate in planning and decision-making. 

· Enable the development of policy, guidelines and ecological standards for soil conservation and provisions to create a tier of land management implementation policy, special codes of practice and land management indicators and the physical and ecological limits of land use.

· Enable soil conservation to be achieved through a mix of regulatory, part-regulatory, and non-regulatory means, including a range of land management incentive and support programs, and specialist advisory groups. Provision to enforce situations where unsustainable land use practices are used, including the provision to prosecute serious offences.

· Enable soil to be conserved and managed on all classes of land. Provisions to develop plans of management that are based on sustainable land management criteria and contain sustainable land management standards and codes of practice.

· Enable conservation and management of natural resources in an integrated way. Provisions to protect the biodiversity and important conservation values.

· Enable a geographic perspective to be applied to soil conservation. Provisions to develop, state, regional and local soil conservation plans.

NATIONAL POLICY OPPORTUNITIES AND INITIATIVES 

There are many opportunities for individual nations to develop specific and supportive policy material to manage the land management activities that affect soil carbon sequestration. These can be approached in a hierarchy.

A national “greenhouse land uses” strategy

Such a strategy can be formulated by transposing the main objectives and principle elements of the principal global policies, particularly the FCCC (Kyoto Protocol), BDC and the CCD, and other international guidelines (IPCC 1996). A national strategy should aim to improve awareness and understanding of the environmental links between changing climate characteristics, greenhouse gas emissions, and land degradation management and land restoration. The strategy should set limits for emissions and provide a plan for development of new soil carbon sinks and the enhancement of existing ones. The implementation of the strategy would rely upon a framework that sets out the obligations of different parties and their commitments to change. The framework should also identify those areas within the national environmental law that can immediately contribute to the objectives of the strategy, and where environmental law reform should take place. The challenge will be balancing the economic objectives with the required environmental outcomes.

Elements of a strategy

· Develop national principles for sustainable land management.

· Develop the baseline for action, projections, methods, monitoring and review.

· Outline the changes that need to be made in the agricultural land use and forest management sectors. 

· Develop a nation carbon accounting and forecasting system to identify key areas where soil carbon sequestrating techniques can be applied, in conjunction with the broad national reduction targets. 

· Develop a plan for the continuation of research and initiation of new research projects to supply the scientific data to set new policy positions and reforms. There should be an emphasis on the research needed to establish the processes of carbon storage in the terrestrial biosphere, particularly soils and forest ecosystems.

· Develop strategies to assess potential carbon or emission trading schemes. 

Policies to encourage development of carbon sinks and sustainable land management
It is essential that policy elements be formulated, aimed directly at the activities and processes which cause a loss of soil carbon, so as to identify the principal ways and means of enhancing existing sinks and increasing the overall area of sinks. These would include policy elements that:

· Promote the methods to identify existing terrestrial sinks and new sinks.

· Outline a strategy to identify soil and land degradation “hot spots”. 

· Outline a strategy to encourage sustainable forestry, soil and vegetation management (controls on land clearing). 

· Lead to the development of national policies for farm forestry, landcare, plantation establishment, and regional land use agreements.

· Lead to the development of national land planning and local farm planning schemes. 

· Outline the best means of improving awareness and education on soil carbon sequestration and greenhouse land use issues.

· Outlines the research that needs to be done to further investigate the assumptions which surround the effects of land use change on soil carbon stocks, and the subsequent effects of land use change on biodiversity and the environmental in general. 

AN INTERNATIONAL ENVIRONMENT LAW INSTRUMENT FOR THE SOIL

At the international level, investigation is already under way by the Commission on Environmental Law of the International Union for the Conservation of Nature, into the development of a global environmental law instrument for soil (Hannam 2000). Various options are available, including a specific sustainable soil convention, a protocol to the Convention on Biological Diversity or possibly a protocol to the Convention to Combat Desertification. The main elements of an instrument would include a statement of objectives, fundamental principles, common concerns for humanity, rights to development, consumption patterns, and general obligations expected by States in the conservation of soil. In the form of a convention, or a framework convention, such an instrument could provide the legal framework to support the objective to control soil and land degradation, preserve soils for humankind, and consolidate into a single framework the vast body of widely accepted but disparate principles of ‘soft law’ associated with soil conservation and land husbandry (El-Swaify et al. 1999). It would also outline a common basis upon which future law making efforts might be developed (see UNEP 1996). In particular, a consolidated international environmental law instrument for soil could:

· Contain the fundamental principles on soil conservation for States to adopt to guide their institutional and organisational responsibilities to the ecological needs of the soil.

· Consolidate the objectives and key elements of a number of existing international policies and guidelines for soil conservation that can be readily adapted to the reform of soil conservation law and policy.

· Be a guideline on the legal, biological and policy requirements for the ecologically sustainable management of soil, within an ‘ecosystem logic’ framework.

· Outline the linkages between soil conservation and other key environmental instruments at an international level, which will be a useful guide for States in their endeavour for consistency in the management of soil conservation issues.

· Enhance the capacity of, and provide guidance for national and State governments’ in their environmental law and policy reform programs for the conservation of the natural environment. 

· Promote the effective implementation of international legal instruments in the field of the environment generally, based on an ”ecosystem logic” of integrated natural resource management decision making.

· Raise public awareness, and provide additional ecological guidelines for soil, in national environmental education, information and public participation programs, and in the development of national laws and policies for the environment (eg, see Glowka et al 1998).

CONCLUSIONS

While the first policy decision of governments should be to reduce the build up of carbon dioxide in the atmosphere by gaseous emissions, a critical component of the overall reduction program is the increase of sequestration of carbon into the terrestrial environment. This can have the dual benefit of helping to minimise the build up of carbon in the atmosphere while the land rehabilitation measures are put into place to reduce the emissions and control land degradation. The discipline of environmental law and policy has a key role in the overall objective to improve sequestration of carbon into the terrestrial sinks. An innovative approach to the use of legislation opens up opportunities for more effective soil and land degradation control, as well as for the provision for carbon credits and financial incentives to conserve soil and vegetation. At this stage the global strategies and protocols fall short in their awareness and recognition of the use of means other that emission controls to control the increase in atmospheric carbon dioxide. Given the extensive capability for the use of the terrestrial part of the biosphere to manage and store organic carbon, there must be improved effort on the part of the both the global environmental law and the efforts of individual nations to develop new environmental law and policy, or to reform existing environmental law and policy, so as to more effectively cater for the management of terrestrial carbon. This paper has outlined some ways that individual nations may approach this process through the environmental law and policy.
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