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This is a draft report for review. The draft report describes the current regulatory and legal framework that may apply to climate-related geo-engineering, and, taking into account the possible need for science based global, transparent and effective control and regulatory mechanisms, attempts to identify gaps in such existing mechanisms. The final report will take into account review comments by Parties. The report is being prepared in response to CBD Decision X/33, paragraph 9(m). 

Draft Summary  / Key Messages

KM-1. The Conference of the Parties to the Convention on Biological Diversity, taking into account the possible need for science based global, transparent and effective control and regulatory mechanisms, requested a study to be undertaken on gaps in such existing mechanisms for climate-related geo-engineering relevant to the Convention on Biological Diversity (decision X/33, paragraph 9 (m)). This paper has been prepared accordingly. This request was made in the context of the CBD decision on geo-engineering which provides guidance for Parties and other Governments to ensure, “in the absence of science based, global, transparent and effective control and regulatory mechanisms for geo-engineering”, that no climate-related geo-engineering activities that may affect biodiversity take place, until certain conditions are met, with some exceptions for small scale research (decision X/33, paragraph 8(w)). The potential impacts on biodiversity of geo-engineering techniques are examined in a companion study. (Section 1.1)
KM-2. “Climate-related geo-engineering” is a general term that encompasses several different geo-engineering concepts, techniques or technologies. The CBD COP10 adopted a preliminary definition for climate-related geo-engineering in 2010 and will further discuss the matter in 2012. In the study on the potential impacts on biodiversity, climate-related geo-engineering is defined as a deliberate intervention in the planetary environment of a nature and scale intended to counteract anthropogenic climate change and/or its impacts through, inter alia, solar radiation management or removing greenhouse gases from the atmosphere. However, there is no universal and uniform use of the term “geo-engineering”. Thus, the definition will need to be analysed for its suitability for governance in a normative context. (Section 1.3, para 7 – 10)
KM-3. The need for science-based global, transparent and effective control and regulatory mechanisms may be most relevant for those geo-engineering concepts that have a potential to cause significant adverse trans-boundary effects, and those deployed in the global commons. For example, injection of aerosols into the atmosphere would have transboundary effects that may be deleterious, while ocean fertilization would be carried out in areas beyond territorial waters.  Activities such as afforestation, reforestation or terrestrial biomass production, on the other hand, may be governed primarily through domestic institutions. (Section 1.3, para 11)
KM-4. The existing regulatory framework includes general customary rules of international law and specific international treaties. The rules of customary international law and other general principles of international law apply to all activities and therefore would, in principle, be relevant to geo-engineering. In addition, some international treaties have provisions that may be relevant to particular categories of activities. (Section 1.5)
General rules of customary international law
KM-5. State responsibility describes the rules governing the general conditions under which a state is responsible for wrongful actions or omissions, and the resulting legal consequences. Although the rules on state responsibility provide a general framework for addressing breaches of international law, they do not address under which conditions geo-engineering activities would be permitted or prohibited. They require a breach on an obligation without defining these obligations. States are not as such responsible for acts for private actors. However, a state might have to address private actors in order to fulfil its own obligation. A state could be in breach of an obligation if it fails to take necessary measures to prevent effects caused by private actors. (Section 2.1)
KM-6. All states are under a general obligation to ensure that activities within their jurisdiction or control respect the environment of other States or of areas beyond national jurisdiction or control. This duty to respect the environment does not mean, however, that any environmental harm, pollution, degradation or impact is generally prohibited. The duty prohibits a state from causing significant transboundary harm and obliges a state of origin to take adequate measures to control and regulate in advance sources of such potential harm. States have to exercise “due diligence” before carrying out activities such as geo-engineering. What constitutes “due diligence” would largely depend on the circumstances of each case. Establishing state responsibility for any harm from a geo-engineering activity would require that (i) the geo-engineering activity can be attributed to a particular state and that (ii) can be associated with a significant and particular harm to the environment of other States or of areas beyond national jurisdiction or control. (Section 2.2)
KM-7. States have the duty to carry out an environmental impact assessment for activities that may have a significant adverse impact in a transboundary context, in particular, on a shared resource. The CBD includes a provision for environmental assessment in Article 14 that is referred to in its decision on geo-engineering (decision X/33 8(w).) EIA is required in many domestic legal orders and the International Court of Justice has recently recognised that the accepted practice among states amounts to “a requirement under general international law”. Thus, the requirement to carry out an environmental impact assessment applies in even absence of a treaty obligation to this effect. However, this does not necessary extend to a requirement to undertake strategic environment assessments. (Section 2.3)
KM-8. The precautionary principle or approach is relevant but its legal status and content in customary international law has not yet been clearly established, and the implications of its application to geo-engineering may be unclear. Under the CBD, the precautionary approach has been introduced recognizing that “where there is a threat of significant reduction or loss of biological diversity, lack of full scientific certainty should not be used as a reason for postponing measures to avoid or minimize such a threat”. This has been invoked in its decision on geo-engineering which invites Parties and others to ensure (with some exceptions and until certain conditions are met) that no geo-engineering activities take place (Decision X/33 paragraph 8(w)). Under the UNFCCC, the precautionary approach was mainly intended to prevent states from postponing mitigation measures by referring to scientific uncertainty about climate change. However, an interpretation in support of geo-engineering or pursuing further geo-engineering research would not be evidently contrary to the wording. (Section 2.4)
KM-9. Other relevant general concepts include sustainable development, common but differentiated responsibilities, and concepts addressing international interest in the protection of areas beyond national jurisdiction and shared resources as well as issues of common concern such as biodiversity. However the status of these concepts as customary international law is not clearly established. (Section 2.6)
Specific treaty regimes and institutions

KM-10. The Convention on Biodiversity has adopted a decision on geo-engineering that covers all technologies that may affect biodiversity. The Convention contains many provisions that are relevant but not specific to geo-engineering, including provisions on environmental assessment. Additional relevant guidance has been developed under the Convention. The CBD decision on geo-engineering invites Parties and others to ensure (with some exceptions and until certain conditions are met) that no geo-engineering activities take place (Decision X/33 paragraph 8(w)). The decision refers specifically to “the precautionary approach and Article 14 of the Convention. While not expressed in legally binding language, the decision is important for a global governance framework because of the wide consensus it represents. The Parties to the Convention have also recognized that while science-based global transparent and effective control and regulatory mechanism for geo-engineering may be needed, they may not be best placed under the CBD. The CBD has referred to and incorporated the work of the LC/LP on ocean fertilization in its own decisions, thus widening the application of this work beyond the smaller number of Parties to the LC/LP. (Section 3.1)
KM-11. The United Nations Convention on the Law of the Sea (UNCLOS) sets out the legal framework within which all activities in the oceans and seas must be carried out, including relevant geo-engineering activities, such as ocean fertilisation, modification of downwelling and/or upwelling, maritime cloud albedo enhancement, and altering ocean chemistry through enhanced weathering. Under the Convention, States have the general obligations to protect and preserve the marine environment and to take all measures necessary to prevent, reduce and control pollution of the marine environment from any source, including pollution by dumping. While states are allowed to pursue a range of activities under the “freedom of the high seas”, these activities must be exercised in accordance with the provisions of UNCLOS and with due regard for the interests of other States. Rules and standards established under LC/LP are considered to be relevant for the implementation of UNCLOS. (Section 3.2)
KM-12. The London Convention and London Protocol (LC/LP) have provided detailed guidance on ocean fertilization, as well as carbon storage, and are considering wider application to other marine geo-engineering activities within their mandate. Disposal of CO2 in the water column or on the seabed is not allowed under the LP. The LC/LP are global instruments that address marine pollution from dumping of wastes and other matter at sea. In 2010 the Parties adopted the "Assessment Framework for Scientific Research Involving Ocean Fertilization". This non-binding Assessment Framework, which has been recognized by the CBD, guides Parties as to how proposals they receive for ocean fertilization research should be assessed and provides criteria for an initial assessment of such proposals and detailed steps for completion of an environmental assessment, including risk management and monitoring. The LP has also adopted amendments to regulate CO2 sequestration in sub-seabed geological formations supported by a risk assessment and management framework and additional guidelines. (Section 3.3)
KM-13. The UNFCCC and Kyoto Protocol have not addressed geo-engineering concepts or governance
. The objective of both instruments as stated in Article 2 UNFCCC is to stabilise greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system. Activities such as afforestation, reforestation and enhancement of soil carbon may be promoted under these instruments. Beyond these techniques, the obligations on Parties to take measures to limit emissions and protect carbon sinks do not promote or prohibit geo-engineering measures as such. UNFCCC work has built upon the assessments provided by IPCC. Following relatively brief descriptions in IPCC’s previous assessment reports, geo-engineering will be examined in more detail in the fifth assessment report. (Section 3.4)
KM-14. The Vienna Convention for the Protection of the Ozone Layer and its Montreal Protocol requires Parties to control, limit, reduce or prevent activities if they are likely to have significant deleterious effects resulting from modification of the ozone layer. Certain activities such as aerosol injection, may be relevant if they are shown to have an effect on the ozone layer which would in turn has adverse impacts on the environment. However, it appears that the Convention is not specific enough to impose clear rules for geo-engineering activities.  (Section 3.5)
KM-15. The ENMOD Convention would only apply directly to geo-engineering if it were used as a means of warfare. The main substantial obligation is that listed parties “undertake not to engage in military or any other hostile use of environmental modification techniques having widespread, long-lasting or severe effects as the means of destruction, damage or injury to any other State Party”. However the Convention could be a possible source of ideas, concepts and procedures useful for addressing geo-engineering. (Section 3.6)
KM-16. The deployment of shields or mirrors in outer space to reflect or block solar radiation would fall under Space Law. The international legal regime regulating environmental aspects of outer space includes the Outer Space treaty, four other main treaties and several resolutions of the UN General Assembly. The Outer Space Treaty provides that experiments that “would cause potentially harmful interference with activities of other States” are subject to prior appropriate international consultation. Activities such as aerosol injection in the stratosphere would not be regarded as falling under the purview of space Law because they would be below 80km. (Section 3.7)
KM-17. The Convention for the Protection of the Marine Environment of the North-East Atlantic (The OSPAR Convention) prohibits CO2 storage in the water column or on the seabed and has developed rules and guidance for the storage of CO2 in geological formations under the seabed and. The amendments allowing sub-surface CO2 storage were adopted in 2007 but have not yet entered into force. Guidelines for risk assessment and management were also adopted in 2007. (Section 3.9)
KM-18. The Convention on Long Range Transboundary Air Pollution (LRTAP) may be relevant for geo-engineering concepts such as aerosol injection, which introduce sulphur or other substances into the atmosphere. It is a regional convention covering most states in Europe and North America. The Convention would be applicable to the introduction of substances that can be shown to have deleterious effects. It requires the sharing of data on pollutants and procedural obligations that may apply to certain geo-engineering activities. Under the LRTAP, the 1985 Helsinki Protocol on the Reduction of Sulphur Emissions or their Transboundary Fluxes by at least 30 per cent imposed specific obligations to reduce sulphur emissions or transboundary fluxes. However, the reduction obligation refers to 1993 and is outdated. The Second Sulphur Protocol in 1994 established further emission ceilings, but only for the years 2000, 2005 and 2010. (Section 3.10)
KM-19. The Antarctic treaty system would apply to geo-engineering activities carried out in the Antarctic. (Section 3.8)
KM-20. Human rights law could be relevant if a particular geo-engineering activity violates specific human rights. Which human right could be impacted would depend on how a particular geo-engineering activity would be carried out and which effects it might actually have. In addition, impacts on human rights might be justified in a particular case. Most human rights are not absolute and are subject to restrictions under certain conditions, e.g. that the restrictions are provided by law, address specific aims and are necessary to achieve a legitimate purpose. (Section 3.11)
KM-21. International institutions such as the UN General Assembly, UNEP, WMO and IOC are relevant to the governance of geo-engineering. The UN General Assembly has addressed ocean fertilization and could address additional issues related to geo-engineering. It has also encouraged the further development of EIA processes. In 1980, the UN Environment Programme has developed guidelines on weather modification. The mandate of the World Meteorological Organization covers meteorology, the atmosphere and hydrology and could, in principle address solar radiation management. It has issued non-binding guidance on weather modification UNESCO’s Intergovernmental Oceanographic Commission has been involved I research on ocean fertilization. In addition, depending on the impacts and activity in question, states might argue that geo-engineering activities constitute a threat to or breach of the peace or aggression under Article 39 UN Charter. However, the current state of knowledge concerning geo-engineering reveals a great deal of uncertainty. In any event, the Security Council has wide discretion in determining whether the requirements of Article 39 UN Charter are met and deciding on its response. (Section 4.2, para 162 – 165; Section 4.4; Section 4.5; Section 4.6; Section 2.5)
KM-22. Research is generally not specifically addressed under international law as distinct from the deployment of technology with known impacts or risks, apart from special rules in certain areas. In a few cases, certain types of research are prohibited, for instance in respect of nuclear weapons by the Partial Test Ban Treaty and the Comprehensive Nuclear-Test-Ban Treaty. While the CBD decision on geo-engineering invites Parties and others to ensure (until certain conditions are met) that no geo-engineering activities take place, it excludes from this limitation small scale scientific research studies that are conducted in a controlled setting, scientifically justified and subject to prior environmental impact assessments (Decision X/33 paragraph 8(w)). The LC/LP assessment framework on ocean fertilization provides guidance that is applicable to research studies. A major gap concerns solar radiation management technologies. (Section 5.1; Section 5.2)
Gaps in the current regulatory framework

KM-23. The current regulatory mechanisms for most climate-related geo-engineering relevant to the CBD do not meet the criteria of being science-based, global, transparent and effective. While the CBD decision on geo-engineering provides a comprehensive non-binding normative framework, there is no legally-binding framework for geo-engineering as a whole. With the possible exceptions of ocean fertilisation of CO2 storage in geological formations, the existing legal and regulatory framework is currently not commensurate with the potential scale and scope of the climate related geo-engineering, including trans-boundary effects. (Section 6)
KM-24. Some general principles of international law such as the duty to avoid trans-boundary harm, and the need to conduct EIA, together with the rules of state responsibility provide some guidance relevant to geo-engineering. However, they are an incomplete basis for international governance, because of the uncertainties of their application in the absence of decision-making institutions or specific guidance and because the scope and risks associated with geo-engineering are so large-scale. As an overarching concept including several distinct concepts and technologies, geo-engineering is currently not as such prohibited by international law. Specific potential impacts of specific geo-engineering concepts might violate particular rules, but this cannot be determined unless there is more certainty about such impacts. (Section 6)
KM-25. Some geo-engineering techniques are regulated under existing treaty regimes, while others are prohibited:

a. Disposal of CO2 in the water column or on the seabed is not allowed under the LP. It is also prohibited under OSPAR;

b. Ocean fertilization is regulated under the LC/LP through non-binding guidance including a risk assessment framework; and

c. CO2 storage in sub-surface geological formations is regulated under the LC/LP and the OSPAR Convention. Further guidance has been developed under the UNFCCC based on IPPC assessments. (Section 6.1)
KM-26. Some other geo-engineering techniques would be subject to general procedural obligations within existing treaty regimes, but, to date, no specific rules governing these particular techniques have been developed:

a. Storage of biomass in the ocean would be subject to the LC/LP and UNCLOS;

b. Altering ocean chemistry through enhanced weathering would be subject to the LC/LP and UNCLOS;

c. LRTAP might impose procedural obligations on the use of aerosols in the atmosphere; and
d. Deployment of mirrors in space would be subject to space law (Outer Space Treaty). (Section 6.1)
KM-27. Most, but not all treaties, potentially provide for mechanisms, procedures or institutions that could determine whether the treaty in question applies to a specific geo-engineering activity and address such activities. In legal terms, the mandate of several major treaties or institutions is sufficiently broad to address some or all geo-engineering concepts. However, this could lead to potentially overlapping or inconsistent rules or guidance. From a global perspective, the different regimes and institutions have different legal and political weight, depending, for instance, on their respective levels of participation.  (Section 1.3; Section 6)
KM-28. The lack of regulatory mechanisms for solar radiation management techniques is a major gap, especially given the potential for significant deleterious transboundary effects of techniques such as stratospheric aerosols and maritime cloud albedo enhancement. In principle, existing institutions, such as the World Meteorological Organization have a mandate that could address such issues. (Section 4.5; Section 6)
KM-29. Most regulatory mechanisms discussed in the report were developed before geo-engineering was a significant issue and, as such, do not currently contain explicit references to geo-engineering approaches. However, most of the treaties examined impose procedural obligations on geo-engineering activities falling within their scope of application. Moreover, the international regulatory framework comprises a multitude of treaties, actual and potential customary rules and general principles of law, as well as other regulatory instruments and mechanisms, that could apply to all or some geo-engineering concepts. As a minimum it is suggested that states engaged in have a duty to inform other states prior to conducting geo-engineering activities including field experiments. Few rules provide for public participation beyond the representation of the public by delegates, except for the usual rules on observer participation in treaty regimes and institutions. The treaties examined provide few specific rules on responsibility and liability, but the ILC’s articles on state responsibility provide general rules in cases where geo-engineering would be in breach of an international obligation. (Section 1.3; Section 6)
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1 Introduction
1.1 Mandate and scope

1. At the tenth meeting of the Conference of the Parties (COP-10) to the Convention on Biological Diversity (CBD), Parties adopted a decision on climate-related geo-engineering and its impacts on the achievement of the objectives of the CBD. Specifically, in decision X/33 (paragraph 9(m)) the COP requested the Executive Secretary, taking into account the possible need for science based global, transparent and effective control and regulatory mechanisms, subject to the availability of financial resources, to undertake a study on gaps in such existing mechanisms for climate-related geo-engineering relevant to the Convention on Biological Diversity, bearing in mind that such mechanisms may not be best placed under the Convention on Biological Diversity, for consideration by the Subsidiary Body on Scientific Technical and Technological Advice prior to a future meeting of the Conference of the Parties and to communicate the results to relevant organizations.

2. Accordingly, this draft paper has been prepared for the Secretariat by a lead author, with review comments and additional contributions from group of experts as well as the CBD Secretariat.
 

3. This study evaluates the global control and regulatory framework for climate-related geo-engineering with regards to its current and potential coverage of issues relevant to the Convention on Biological Diversity (CBD). It provides a summary of existing international regulatory frameworks and mechanisms as background material to inform further consideration of this issue under the Convention on Biological Diversity. 

4. The report has been developed in order to facilitate the consideration of gaps in global control and regulatory frameworks by the advisory group on the international legal regulatory framework on geo-engineering and biodiversity. Preparation of the report has been made possible thanks to the kind financial contribution of the Government of the United Kingdom of Great Britain and Northern Ireland.

1.2 Criteria for identifying gaps 

5. In order to assess gaps in existing international regulatory mechanisms, the report examines the extent to which current mechanisms already address geo-engineering either explicitly or implicitly and discusses gaps in terms of both scope, scale and coverage, based on the criteria below. The following criteria are taken from decision X/33:

· “Relevant to the CBD”: Because of the potential wide-ranging effects of geo-engineering, this study does not exclude any geo-engineering technique on the grounds that it is not relevant for the CBD. In fact, the parallel group considering the impacts of geo-engineering on biodiversity and related social, economic and cultural considerations has identified potential impacts (positive and / or negative) from all currently proposed or modelled approaches to geo-engineering. 

· “Global”: This may include two sub-crieria:

· Geographical or spatial scope of application (e.g: global, or regional)

· Degree of participation including Number of parties (within the intended scope) and balance in representation (e.g. developed and developing countries, participation of least developed countries, small island developing states).

· “Science-based”: Role of any associated scientific or technical body in considering and/or developing advice or guidelines for relevant research activities, noting that in the case of some approaches to geo-engineering, it is difficult to differentiate between large scale scientific experiments and deployment and that, as such, close links with policy mechanisms are required.
·  “Transparent”: As geo-engineering debates often occur in settings in which people do not have access to accurate and accessible information, due to its technical nature or confidentiality concerning the research, special attention must be paid to transparency, especially for developing countries with fewer scientists involved in the research and fewer delegates at international meetings where this is discussed. Considerations could include:

· Ensuring that the rule or guidance is sufficiently clear for states to know whether a geo-engineering activity would be permitted or not,

· Access to funding details, 
· Facilitating clear mechanisms for any potentially affected countries to be heard and provide input, 

· Involving and informing the public in decision making, 

· Ensuring accountability for decisions.

· “Effective”: Whether a framework is effective depends on what it is supposed to achieve. Considerations could include:

· In a one sense, “effective” could mean that the framework meets its aims. For the purposes of this study, effectiveness could also refer to the objectives of the CBD, in particular whether or not the framework is consistent with efforts towards the conservation and sustainable use of biodiversity and ensuring the equitable sharing of its benefits. Generally: existing frameworks and rules need to be evaluated in terms of their coverage of the geo-engineering approaches currently being considered. In particular, there is a need to assess effectiveness against technologies, materials, intent and impacts, all of which are relevant elements of geo-engineering. 

· Further considerations of effectiveness in this regard include: (i) mechanisms aimed at ensuring implementation, compliance with rules, decisions and other guidance, including non-binding guidance and (ii) the presence of a compliance mechanism. 

6. It should be noted, throughout the analysis, that with the exception of recent developments under the LC/LP, the CBD, and the ENMOD treaty, the mechanisms discussed in the report were developed before geo-engineering was a significant issue and, as such, do not currently contain explicit references to geo-engineering approaches. Rather, the report considers, in addition to the above, a number of international instruments which could apply to certain geo-engineering approaches. They could address, for instance: 

· the substances used by various geo-engineering technologies (e.g. sulphur compounds), 

· the activity or technology (e.g. “dumping” of substances at sea),

· the area in which the activity takes place (e.g. the high seas or outer space),

· the purpose of an activity (e.g. military or hostile purposes).

1.3 Definition of geo-engineering

7. There is no universal and uniform use of the term “geo-engineering”.
 At the tenth meeting of the Conference of the Parties, the CBD adopted the below interim definition:

Without prejudice to future deliberations on the definition of geo-engineering activities, understanding that any technologies that deliberately reduce solar insolation or increase carbon sequestration from the atmosphere on a large scale that may affect biodiversity (excluding carbon capture and storage from fossil fuels when it captures carbon dioxide before it is released into the atmosphere) should be considered as forms of geo-engineering which are relevant to the Convention on Biological Diversity until a more precise definition can be developed. It is noted that solar insolation is defined as a measure of solar radiation energy received on a given surface area in a given hour and that carbon sequestration is defined as the process of increasing the carbon content of a reservoir/pool other than the atmosphere.

8. Subsequently, a parallel group under the CBD has been requested to develop proposals on definitions for the consideration of Parties during the sixteenth meeting of the Subsidiary Body on Scientific, Technical and Technological Advice. Based on the above, and consistent with other widely used definitions, options for a concise definition are included in the following formulation: 

Climate-related Geo-engineering: a deliberate intervention in the planetary environment of a nature and scale intended to counteract anthropogenic climate change and/or its impacts through, inter alia, solar radiation management or removing greenhouse gases from the atmosphere.

9. The group considered that the above definitions would include both solar radiation management (SRM) and carbon dioxide removal (CDR) techniques. It should be noted, however, that opinions differ on the inclusion or exclusion of large scale mitigation activities such as afforestation, reforestation and biochar. Furthermore, different geo-engineering approaches are in different states of readiness with some having already been experimented in situ (e.g. ocean fertilization) while others remain largely theoretical (most solar radiation management approaches) or at this stage appear to be technically possible but not economically viable or scalable (e.g. air capture)
. 

10. The wording of the two proposals for a definition is quite broad. It needs to be analysed to what extent these definitions would be suitable for governance in a normative context although such a discussion is beyond both the scope and mandate of this report.

11. The need for science-based global, transparent and effective control and regulatory mechanisms may be most relevant for those geo-engineering concepts that have a potential to cause significant adverse trans-boundary effects, and those deployed in the global commons. For example, injection of aerosols into the atmosphere would have transboundary effects that may be deleterious, while ocean fertilization would be carried out in areas beyond territorial waters.  Activities such as afforestation, reforestation or terrestrial biomass production, on the other hand, may be governed primarily through domestic institutions. 
1.4 Method and structure

12. Geo-engineering is a general term comprising several different geo-engineering concepts. Except for the efforts by the LC/LP and the CBD, the international regulatory framework has not addressed geo-engineering as such. The ENMOD treaty is also of relevance, although it was designed to deal with environmental modification techniques for a different purpose, namely constraining means of armed conflict. However, the international regulatory framework comprises a multitude of treaties, actual and potential customary rules and general principles of law, as well as other regulatory instruments and mechanisms, that could apply to all or some geo-engineering concepts
.  

13. Any of these rules could apply to any geo-engineering concept if it falls within its scope of application. One approach would be to analyse for each geo-engineering concept separately, which international rules could apply. Another approach would be to take the rules as a starting point and analyse to which geo-engineering concept they could apply. 

14. This study primarily follows the second approach. However, it is not feasible within the scope of this study to go through every single rule of the whole of international environmental law or even international law as a whole. The study focuses on the international rules and mechanism that could reasonably apply. A choice is made based on experience and initial assessments. The study addresses only those rules and institutions that apply to geo-engineering or which could reasonably be expected to apply
.

15. The study will also look at international rules governing science and research, an area that has been frequently overlooked. 

16. This study draws on published literature as well as original research.

17. For the purpose of this study, references to “states” also include subjects of international law such as the EU.

1.5 Elements of the current international regulatory framework

18.  The main elements of the current international regulatory framework as discussed in this study include:

a. international laws and other principles that are applicable to all states, and by virtue of their universal nature, are relevant to all geo-engineering concepts; and

b. treaty regimes that may provide more specific norms as well as additional general norms applicable to the Parties to the regime.

19. Some aspects of the current international legal framework constitute binding rules within the meaning of Article 38 ICJ Statute.
  Binding rules include: treaties; customary law; and general principles of law. Other aspects are not legally binding but nonetheless provide guidance to states.

20. Modern treaties often establish institutions and procedures in order to ensure implementation. This usually includes quasi-legislative bodies such as a regular meeting of the parties to the treaty which has the mandate to decide on details not set out in the treaty and expert bodies which offer interpretations of treaty articles. Decisions taken under a treaty regime are as such not binding unless the treaty so provides. However, the distinction between binding and non-binding has become difficult to draw in treaty regime practice and COP decisions may be referred to as an interpretive aid when interpreting the provisions of a treaty. COP decisions decide on technical details that are unresolved by the treaty, and specify how parties are to implement and develop the regime. In practice, Parties usually implement the decisions even if they are not legally enforceable. Parties consider the matters dealt with in the decision a practical necessity, or do not want to undermine the consensus on which the decision is based, or regard an amendment of the treaty too cumbersome.

21. Apart from existing rules and guidelines, it is important to keep in mind that many international regimes and institutions have a potential mandate that would allow them to address geo-engineering, or some aspects of the topic, even if they have not done so to date. 
22. Additional guidance may be provided by relevant institutions, e.g. the UNEP 1980 guidelines on weather modification. 

23. In addition, there are other standards that could be of interest or relevance, regardless of their legal status. These could include, for instance, self-organised standards by the scientific community
 or recommendations by relevant civil society organisations.
 
2 International law and principles applicable to all states and all geo-engineering concepts 

24. There are some overarching rules of international law that are common legal ground and might apply to all concepts currently discussed as “climate-related geo-engineering”. 

25. The fundamental pillars of international law include state sovereignty on the one hand, and the maintenance of international peace, security and cooperation (or “good-neighbourliness”)
 on the other. 
26. Treaties only apply to those states that are party to them. Moreover, since there is no specific treaty on geo-engineering, the regulatory scope of potentially applicable treaties is limited to their material scope. In contrast, customary law applies to all states regardless of whether they are a party to, and bound by, a particular treaty.
 Some aspects of customary law, reviewed here, have a scope that is relevant, or may be relevant, to geo-engineering concepts in general.

27. The legal meaning of “principles” is not clear or agreed in international law. It is suggested that for the purpose of this study, the question of whether classification as a “principle” has specific legal implications is not decisive. It may be more useful to focus on the distinction between binding and non-binding rules and principles and on interpreting their specific content in each case. However, besides the academic side of this debate, the concept of “principles” is relevant in practice, even if its implications are not fully agreed.
 

28. The following section identifies rules and principles that could apply to geo-engineering as part of a governance framework. However, the status of some concepts as legal principles or rules is disputed or their precise meaning is unclear.  

2.1 State responsibility and liability of private actors

29. State responsibility describes the rules governing the general conditions under which a state is responsible for wrongful actions or omissions, and the resulting legal consequences. The rules on state responsibility presuppose a breach of an international obligation by a state. However, the rules on state responsibility do not define the requirements of the obligation which is said to have been breached. Instead, they deal with the consequences of such breach. In this sense, the ILC uses the term “secondary rules”. 
30. The rules on state responsibility were codified and developed by the Inter​natio​nal Law Commission’s Articles on Responsibility of States for Internationally Wrongful Acts, which for the most part reflect customary law, Annex to UN GA Res. A/RES/56/83 of 12.12.2001 (“Articles on State Responsibility”). The rules relevant to this study are customary law, although some other concepts in the Articles on State Responsibility may not be universally accepted. 
31. Previous drafts of the Articles on State Responsibility had introduced the concept of “international crimes”, which included serious breaches of certain environmental obligations. However, that concept was subsequently dropped and does not appear in the final outcome of the ILC’s work.
 
32. It is also notable that “a State may be responsible for the effects of the conduct of private parties, if it failed to take necessary measures to prevent those effects.”

33. The rules on state responsibility do not define the obligations relating to geo-engineering in the sense that they determine which activities are permitted or prohibited.  Instead, the rules on state responsibility provide a basic legal framework for geo-engineering activities that breach international law. In absence of specific rules, the rules on state responsibility provide a general framework that sets out the legal consequences of geo-engineering activities that breach international obligations.

34. State responsibility does not as such require fault or negligence of the state. The conduct required or prohibited and the standards to be observed depend on the obligation in question. A regulatory regime may consider developing specific rules and standards for all or particular geo-engineering activities in this regard.

35. The consequences of state responsibility include legal obligations to cease the activity, to offer appropriate assurances and guarantees of non-repetition, if circumstances so require, and to make full reparation for the injury caused.
 In view of the diverse geo-engineering concepts and their potentially extensive and global impacts, a regulatory regime may consider specific legal consequences flowing from breaches of international obligations regarding geo-engineering. 

36. There is no uniform terminology in international law on the meaning of “liability”. In this study, the term “liability” refers to legal obligations on private actors - in contrast to the concept of and rules on state responsibility. 

37. States are not as such responsible for acts for private actors. However, a state might have to address private actors in order to fulfil its own obligation. A state could be in breach of an obligation if it fails to take necessary measures to prevent effects caused by private actors (see above on state responsibility). It depends on the obligation in question to what extent a state has to address private actors in order to fulfil its own obligation. For instance, the duty to prevent transboundary harm (see below) requires the state to exercise due diligence. A state may be failing to exercise due diligence and thus be in breach of this obligation if it fails to exercise any legal or factual control over its private actors regarding transboundary harm. 

38. In addition, a state can be under an explicit and specific obligation to address private actors. Specifically, international law can impose a duty on states to provide in their internal law that non‑state actors are liable for certain acts. For instance, the 2010 Nagoya-Kuala Lumpur Supplementary Protocol on Liability and Redress to the Cartagena Protocol on Biosafety requires states to address private actors through domestic rules on liability. However, there is no general obligation on states to do this.
39. There are also international compensation schemes where non‑state actors pay into a pool (e.g. oil pollution compensation schemes). However, there is no general obligation on states to do this. 

40. Given the potential impact of such activities, the existing obligations on states might be insufficient in requiring states to address private actors.
2.2 Prevention of Transboundary harm to the Environment
41. All states are under a general obligation to ensure that activities within their jurisdiction or control respect the environment of other States or of areas beyond national jurisdiction or control. Listed as principle 2 of the Rio Declaration,
 and as article 3 of the CBD, the rule has become customary international law.
 A state in breach of this rule could be held responsible by other states under the customary rules of state responsibility (discussed below). 

42. The duty to respect the environment of other States or of areas beyond national jurisdiction or control does not mean that any environmental harm, pollution, degradation or impact is for that reason generally prohibited.
Although the rule has been long established, it has so far very rarely been subject of disputes which could have clarified its precise content. In case of an alleged breach of the duty to not harm the environment, establishing responsibility of a state for geo-engineering would require several elements: 
· The geo-engineering activity has to be attributable to the state in question. Depending on the particular geo-engineering activity and its scale, attribution to a state may be possible using global information systems and technology such as satellite observation. 

· The particular geo-engineering activity has to cause a particular harm to the environment of other States or of areas beyond national jurisdiction or control. The causal link would most likely be very difficult to establish: For instance, alleged environmental harm could include changes in precipitation patterns
 followed by floods or droughts. A potential claimant state would have to establish a causal link between the particular geo-engineering activity and changes in precipitation, as well as between those changes in precipitation patterns and specific environmental harm.
 Procedural obligations on transparency and global observation and monitoring systems could play an important role in this respect. 

43.  In view of the extent of the potential damage, reversing the burden of proof is being discussed on the basis of the precautionary principle/approach (see also section 2.2). For instance, a state to which a geo-engineering activity is attributable would have to rebut the assumption that it changed the earth’s albedo and that this caused the alleged environmental harm. In the recent Pulp mills on the river Uruguay case, the ICJ accepted that a precautionary approach “may be relevant” in the interpretation and application of the treaty in question. However, the court also stated that “it does not follow that it operates as a reversal of the burden of proof”.
 The wording of the court is not clear as to whether this applies to the specific case or generally excludes a reversal.  Some national laws and cases do make this shift in the burden of proof. For example, in Australia, the case of Telstra Corp v Hornsby Shire Council (NSW LEC 2006) applied the precautionary principle to this effect. Preston CJ found that, where there is a threat of serious or irreversible environmental damage and there is the requisite degree of scientific uncertainty, the precautionary principle will be activated and "a decision maker must assume the threat of serious or irreversible environmental damage is… a reality [and] the burden of showing this threat… is negligible reverts to the proponent…" The EU approach to pesticide regulation
 is an additional example of where this shift of burden of proof has occurred, since it requires pesticides to be proven safe before being registered for use. 
44. It has recently been stated that the duty to respect the environment of other States or of areas beyond the limits of national jurisdiction enshrined in the ‘no harm’ concept “entails prohibitive and preventive steering effects on states. In its prohibitive function, it forbids any state from causing significant transboundary environmental harm. According to this view, in its preventive function, the “no harm” concept obliges every state of origin to take adequate measures to control and regulate in advance sources of potential significant transboundary harm.”
 While a state will generally not be in breach of the obligation relevant here unless it fails to apply due diligence,
 the fact remains that if a significant damage occurs, the responsible State can, depending on the circumstances, arguably be obliged to pay compensation. Having said that, the prohibitive function of the obligation concerned is inappropriate to prevent the occurrence of environmental damage. This is why the situation of likeliness of environmental harm, which could become particularly relevant also with regard to geo-engineering, is addressed by the preventive function of the no harm concept, embodied in the principle of prevention.
 In this respect, the ICJ clarified, in the Pulp Mills case, that “the principle of prevention, as a customary rule, has its origins in the due diligence that is required of a State in its territory.”
 Which diligence is “due”, however, depends on the circumstances of the particular case, which leaves considerable legal uncertainty.
45. The obligation not to cause transboundary environmental harm and the rules on state responsibility do not explicitly distinguish between research and deployment with regard to technologies. It could be considered whether the level of diligence required is different. Gap: International coordination could provide guidance regarding geo-engineering that research fulfilling certain criteria qualifies as due diligence.  

46. States can avoid state responsibility by relying on “circumstances precluding wrongfulness”, such as self-defence or force majeure.
 One of these recognised circumstances is necessity as “the only way for the State to safeguard an essential interest against a grave and imminent peril”. This relates to some arguments made in favour of geo-engineering. For instance, a state causing transboundary environmental harm by geo-engineering might argue that it is severely affected by climate change and claim distress or necessity as a legal defence. On the other hand, the defence would arguably be excluded for states who contributed to climate change and thus to the state of necessity (Article 25(2)(b) of the Articles on State responsibility).

47. In addition, and as a result of a separate stream of work, the International Law Commission has also drafted a separate set of articles regarding harmful effects of “hazardous” acts, even where such acts are not in breach of an international obligation, although such principles only refer to the allocation of loss.
  This could include making private actors liable under domestic law.
 In contrast to many of the Articles on State Responsibility, these draft articles do not reflect customary law. Although neither of these rules as such prohibit geo-engineering, they could provide a basic framework for managing the risks involved in view of intended global and potentially irreversible consequences. 

48. Gaps and limitations include:

· The obligation to prevent transboundary harm is retrospective. International law provides only very limited means to obtain advance provisional measures in order to stop activities that could be in breach of international obligations.
 

· The burden of proof could be reversed. However: How could the attribution of harm hold up in cases of several concurrent geo-engineering activities and given our still incomplete understanding of the complex climate system? 

· The standard of care required for the due diligence is not clear for geo-engineering.

· The potential defense on the basis that cooling the climate outweighs the harm caused.

2.3 Duty to undertake an environmental impact assessment 

49. A further general rule is the duty to carry out an environmental impact assessment. Conceptually, environmental impact assessment (EIA) addresses individual projects, while strategic environmental assessment (SEA) take into account the environmental consequences of programmes and policies. The duty to conduct an environmental assessment is included in several treaties such as Article 14 CBD,
 to which COP decision X/33 refers, Article 206 UNCLOS and regional instruments such as the UNECE Espoo Convention, which also has a Protocol on Strategic Environmental Assessment (SEA).

50. According to Article 14 CBD, each Contracting Party shall, as far as possible and as appropriate: 

· Introduce appropriate procedures requiring environmental impact assessment of its proposed projects that are likely to have significant adverse effects on biological diversity with a view to avoiding or minimizing such effects and, where appropriate, allow for public participation in such procedures; 

· Introduce appropriate arrangements to ensure that the environmental consequences of its programmes and policies that are likely to have significant adverse impacts on biological diversity are duly taken into account; 

· Promote, on the basis of reciprocity, notification, exchange of information and consultation on activities under their jurisdiction or control which are likely to significantly affect adversely the biological diversity of other States or areas beyond the limits of national jurisdiction, by encouraging the conclusion of bilateral, regional or multilateral arrangements, as appropriate; 

· In the case of imminent or grave danger or damage, originating under its jurisdiction or control, to biological diversity within the area under jurisdiction of other States or in areas beyond the limits of national jurisdiction, notify immediately the potentially affected States of such danger or damage, as well as initiate action to prevent or minimize such danger or damage; and 

· Promote national arrangements for emergency responses to activities or events, whether caused naturally or otherwise, which present a grave and imminent danger to biological diversity and encourage international cooperation to supplement such national efforts and, where appropriate and agreed by the States or regional economic integration organizations concerned, to establish joint contingency plans.

51. Moreover, an EIA is required in many domestic legal orders. The requirement to carry out an environmental impact assessment has become customary international law and applies in even absence of a treaty obligation to this effect.

52. The ICJ has recently recognised that the accepted practice amongst states amounted to “a requirement under general international law to undertake an environmental impact assessment where there is a risk that the proposed industrial activity may have a significant adverse impact in a transboundary context, in particular, on a shared resource”.
  In the particular case before it, the ICJ also held that conducting an EIA was part of exercising due diligence.
 The judgment refers to particular industrial activities and does not necessarily establish a general requirement for a SEA.     

53. The ICJ left it to the states to determine the specific content of the impact assessment required. However, ICJ also specified some details, including: 

· The duty involves “having regard to the nature and magnitude of the proposed development and its likely adverse impact on the environment as well as to the need to exercise due diligence in conducting such an assessment.” 
· The impact assessment has to be carried out prior to the implementation of the activity. 

· Continuous monitoring of the activity’s effect on the environment is required. This may seem obvious from the point of view of scientific standards and good practice, but as a legal rule in customary international law it is an important development, in particular in respect of the continuous monitoring requirement. 

54. There are cases in which the EIA process has been applied to geo-engineering research with controversial outcomes. For example, the Lohafex ocean fertilization experiment carried out in January 2009 was conducted in spite of concern among NGOs and the German Federal Ministry of the Environment concerning the adequacy of the environmental risk assessment that was done, on the basis of the COP IX decision on ocean fertilization (see below section 3.1 on the London Convention / London Protocol).
 

55. The complexity of the climate system will in some cases make it difficult to assess the environmental impacts of geo-engineering activities in advance as well as afterwards (see the complementary CBD study on the impacts of climate related geo-engineering on biological diversity). However, this might be an inherent issue rather than a regulatory gap. It may be worth considering whether and to what extent this could be addressed through different or more specific guidance regarding EIA and SEA.

56. Some geo-engineering techniques such as artificial trees would require cumulative deployment of relatively small interventions in order to be effective. An EIA of a single unit may not address such cumulative impacts, while an SEA would only presuppose that the cumulative deployment is part of a plan or programme as defined by the provision in question. 

57.  In the context of trade and technologies, the International Assessment of Agricultural Knowledge, Science and Technology suggested to consider the option of an intergovernmental framework for the comparative assessment of new technologies as they evolve from initial scientific discovery through to possible “commercialization”.
 .
 
2.4 Precautionary principle or approach

58. There is no uniform formulation or usage for the precautionary principle or approach
 and its legal status in customary international law has not yet been clearly established,
 
 
 although it has been invoked several times.
 Under the CBD, the precautionary approach has been introduced in the preamble recognizing that “where there is a threat of significant reduction or loss of biological diversity, lack of full scientific certainty should not be used as a reason for postponing measures to avoid or minimize such a threat”. The decisions of the CBD COP have frequently been based on and stressed the importance of the precautionary approach,
 including decision X/33 on geo-engineering (see section on CBD). 

59. Another legal formulation in the operative part of a treaty text with near universal application is Article 3(3) UNFCCC.
 Almost all states have ratified the UNFCCC,
 including the US.
 While this renders the question of the precautionary principle/approach’s legal status in customary law less relevant, the precise consequences remain unclear.

60. On the one hand, while all proponents of geo-engineering stress that it is no substitute for reducing emissions, they would argue that it would contribute to fight climate change:
 Extracting carbon dioxide from the atmosphere reduces greenhouse gases, and solar radiation management has the potential to limit temperature increases. On this basis, it might be argued that lack of full scientific certainty should not be used as a reason for postponing geo-engineering, provided that there are threats of serious or irreversible damage. Geo-engineering proponents would argue that such threats exist, in view of the slow progress in reducing global emissions at source and the short remaining time period during which emission trends need to be reversed (peaking).  

61. On the other hand, faced with this same scenario, it may be argued that the precautionary approach would imply following the less risky action of implementing emission reductions. In fact, at the time it was drafted, Article 3(3) UNFCCC was mainly intended to prevent states from postponing mitigation measures by referring to scientific uncertainty about climate change. In this context, an interpretation in support of geo-engineering would be unusual, but not evidently contrary to the wording. However, Article 3(3) UNFCCC could not be read as actually requiring geo-engineering measures.
 
62. In any event, Article 4(1)(f) UNFCCC requires all parties to employ appropriate methods “with a view to” minimising adverse effects of their mitigation and adaptation measures on the economy, public health and the quality of the environment.
 Impact assessments are explicitly mentioned as an example of such methods. However, this provision is not overly specific and would only apply to geo-engineering techniques that are regarded as mitigation or adaptation measures.

63. The legal role of the precautionary principle in Article 3(3) UNFCCC in the geo-engineering debate remains ambiguous: Depending on how we assess the risk posed by geo-engineering in relation to a scenario with substantial mitigation and in relation to a scenario of unmitigated climate change, the precautionary principle embodies the core arguments both for and against geo-engineering. 

2.5 Article 39 UN charter

64. Depending on the impacts of the geo-engineering concept and activity in question, states might argue that geo-engineering activities constitute a threat to or breach of the peace or aggression under Article 39 UN Charter. For instance, they could claim that the activity in question affects their agricultural economy or water supplies by interfering with local microclimates. However, the current state of knowledge concerning geo-engineering reveals a great deal of uncertainty. In any event, the Security Council has wide discretion in determining whether the requirements of Article 39 UN Charter are met and deciding on its response.

2.6 Other concepts 

65. The concept of common but differentiated responsibilities is listed in Principle 7 of the Rio Declaration. In many treaties, notably the UNFCCC, common but differentiated responsibilities (CBDR) are explicitly mentioned or implicit in differentiated obligations (often together with “and respective capabilities”).

66. The main practice has so far been the basis for differentiating obligations within a treaty, usually between developed and developing countries or sub-groups; frequently combined with support for developing countries.

67. However, the status as a legal customary principle and its precise content are disputed.
 CBDR does not mean that international rules and governance have to differentiate obligations. In addition, the countries and groups between which obligations are differentiate vary from case to case.
 

68. The concept of CBDR does not address whether or not countries are allowed to conduct geo-engineering. The main notions that have been underpinned by CBDR in practice are that developed countries should take more stringent obligations than developing countries (or grant a time delay to developing countries), and that developing countries should receive financial and other support in order to be able to fulfil their obligations. Neither of these notions appears to address issues raised by geo-engineering. Such issues could arise if certain geo-engineering technologies will be available to certain countries only whereas other countries may be the most affected. However, there is no consensus or established practice that CBDR means a right to access to a specific technology or an obligation to pay for impacts of a specific technology. 
69. The concept of sustainable development is fundamental not just for international environmental law. It is referred to in several treaties, including the Article 4 UNFCCC, and other instruments such as the Rio Declaration, Agenda 21
, the 2002 World Summit on Sustainable Development in Johannesburg (the 2002 Earth Summit);
 and the 2005 UN World Summit Outcome Document.
 It is also central to the IUCN’s 1995/2004 Draft Covenant on Environment and Development (e.g. Article 1). Sustainable development was first defined in the 1987 World Commission on Environment and Development report Our Common Future (the Brundtland Report) as “development that meets the needs of the present without compromising the ability of future generations to meet their own needs.”
 There are at least three “interdependent and mutually reinforcing pillars” of sustainable development: economic development, social development, and environmental protection,
 and indigenous groups often argue that there is a fourth pillar of sustainable development, namely cultural diversity.
 Whether and to what extent the concept of sustainable development has a specific normative legal content is still under debate. There is no consensus, for example, as to whether the concept would prohibit certain activities. However, it is of high political relevance and has to be taken into account in considering regulatory frameworks for geo-engineering. This includes the concept of intergenerational equity, which is relevant in particular if certain SRM activities would have to be maintained by future generations in order to avoid severe impacts. 

70. There are several concepts addressing international interest in the protection of areas beyond national jurisdiction and cross-cutting issues such as the atmosphere and biodiversity. The term of common goods may be used as an overarching general term for such concepts of global environmental responsibility. However, the concept of common goods is not as such a separate legal term or concept.
 In practice, a variety of terms are used. For instance, the conservation of biological diversity as well as the Earth's climate and its adverse effects are each mentioned as a “common concern of humankind” in the CBD and the UNFCCC.
 The Moon and its natural resources, as well as the seabed and ocean floor and the subsoil thereof beyond the limits of national jurisdiction, as well as its resources, are mentioned as “common heritage of mankind” in the Moon Treaty and UNCLOS.
 It has been also argued in this context that the atmosphere has become a distinct concern of the international community.
 The legal status or content of these concepts is mostly unclear and needs to be assessed in each particular case.  
2.7 Summary assessment of customary rules

71. Customary law provides few rules applicable to all states and all geo-engineering concepts. They reflect other states’ legitimate expectations. They provide common legal ground, but their actual content is not specific enough to provide clear guidance as to geo-engineering.

72. The customary rules identified above are subject to and can be derogated from by special rules agreed between states. For instance, customary law prohibits transboundary environmental harm. Producing ozone depleting substance could be regarded as being in violation of that rule. However, the ozone regime (Vienna Convention and Montreal Protocol) replace this customary rule to the extent that these treaties apply: Within their scope of application, only those activities that are prohibited by the ozone regime. States that are party to and comply with the ozone regime would therefore not be in breach of the customary rule on preventing transboundary environmental damage, even if they produce or emit ozone depleting substances. The special rules of the ozone regime define the permitted conduct and transboundary effects in this regard. 

73. The customary rules that apply to all states and all geo-engineering concepts provide some guidance on principles that would need to be considered but they would be an incomplete basis for international governance, mainly because the geographic scope and the risks associated with geo-engineering are so large-scale and because of the uncertain legal status and their unclear specific legal content . 

3 Specific treaty regimes and institutions

3.1 The Convention on Biological Diversity

74. The CBD has nearly universal scope in terms of parties and a wide material scope of application. Gap: The US is not a party, although as a signatory, it is under an obligation not to defeat its object and purpose (Article 18 VCLT). 

75. The CBD has referred to and incorporated the work of the LC/LP in its own decisions, thus widening their application beyond the smaller number of Parties to the LC/LP. In respect of ocean fertilization, the CBD COP10, in October 2010, reaffirmed the precautionary approach and provided guidance to parties with a view to ensuring that no ocean fertilization takes place unless in accordance with its previous decision IX/16. It also invited parties to act in accordance with the LC/LP Assessment Framework.
 
76. The CBD COP10 also went beyond ocean fertilization and adopted a decision addressing geo-engineering in general (“the CBD geo-engineering decision”).
 This appears to be the only all-encompassing governance measure at this level to date: Decision X/33(w) “invites Parties and other Governments, according to national circumstances and priorities,” to consider the guidance given by this decision, which includes:

“Ensure, in line and consistent with decision IX/16 C, on ocean fertilization and biodiversity and climate change, in the absence of science based, global, transparent and effective control and regulatory mechanisms for geo-engineering, and in accordance with the precautionary approach and Article 14 of the Convention, that no climate-related geo-engineering activities76 that may affect biodiversity take place, until there is an adequate scientific basis on which to justify such activities and appropriate consideration of the associated risks for the environment and biodiversity and associated social, economic and cultural impacts, with the exception of small scale scientific research studies that would be conducted in a controlled setting in accordance with Article 3 of the Convention, and only if they are justified by the need to gather specific scientific data and are subject to a thorough prior assessment of the potential impacts on the environment;”

77. The CBD geo-engineering decision is not legally binding. However, the CBD geo-engineering decision is important for a global governance framework because of the consensus of its 193 parties it represents and the political signal it sets. It also addresses geo-engineering in general, based on its own definition
.

78. The text of the CBD decision refers specifically to “the precautionary approach and Article 14 of the Convention” when inviting Parties to establish limits on geo-engineering. 

79. The CBD geo-engineering decision in paragraph 8 (w) is intended to be an interim measure subject to further consideration and action, including in the CBD itself and in other fora. It is a transitional measure based on the explicit proviso that there are no science based, global, transparent and effective control and regulatory mechanisms in place for geo-engineering, and that geo-engineering has not been scientifically justified.  

80. In order to facilitate further consideration of geo-engineering as additional scientific evidence and understanding becomes available, paragraph 8(w) allows for an exception for controlled scientific activities for which there is an adequate scientific basis and for which appropriate consideration is given to the associated risks for the environment and biodiversity and associated social, economic and cultural impacts. With regards to implementation, it appears to be subject to the determination of each Party as to whether an “adequate scientific basis” exists or whether such activities are small scale and controlled bearing in mind obligations under Article 3 of the Convention. Article 3 CBD reiterates the duty to prevent transboundary environmental harm. 

81. The end of paragraph 8 (w) requires that the studies mentioned above are justified by the need to gather specific scientific data and are subject to a thorough prior assessment of the potential impacts on the environment. Again, the determination of whether such criteria are met is subject to the determination of individual Parties subject to the additional obligations mentioned above.

82. Besides the CBD, there are other biodiversity-related conventions such as the Ramsar Convention on Wetlands, the Convention on Migratory Species and the World Heritage Convention. Geo-engineering techniques such as enhanced weathering in the form of spreading base minerals, afforestation, reforestation, soil carbon enhancement, land-based albedo enhancement, biomass and charcoal production and storage have land-use change impacts. While no general regulation of land use or land use change appears to exist under international law, specific international regimes might potentially apply to certain areas, which could be affected by large-scale land use changes. In particular, rules on nature and habitat protection could restrict land-use changes that would be part of certain geo-engineering techniques. Such regimes include for instance the CMS Convention regarding the habitat of migratory species or the World Heritage Convention regarding specific areas defined as cultural or natural heritage.  However, the consideration of such potentially affected specific provisions would fall beyond the scope of this study. 

3.2 UNCLOS - United Nations Convention on the Law of the Sea 

83. The 1982 United Nations Convention on the Law of the Sea (UNCLOS), which has near global acceptance, sets out the legal framework within which all activities in the oceans and seas must be carried out, including geo-engineering activities, such as ocean fertilisation, maritime cloud albedo enhancement, altering ocean chemistry through enhanced weathering, as well as projects such as ocean mixing (enhanced upwelling and downwelling through technological means).  UNCLOS provides for a number of maritime zones within which States have specific rights and obligations.  These rights and obligations differ within each zone.  
84. UNCLOS contains specific obligations relating to the protection and preservation of the marine environment (Part XII).  These obligations apply to areas within and beyond national jurisdiction. UNCLOS also provides for a number of obligations related to marine scientific research (part XIII), which are relevant in the context of geo-engineering experiments.

85. States have the general obligations to protect and preserve the marine environment (article 192) and to take all measures necessary to prevent, reduce and control pollution of the marine environment from any source, including pollution by dumping (articles 1, 194 and 210).  In addition, States are required to take all measures necessary to ensure that activities under their jurisdiction or control do not cause damage by pollution to other States and their environment (article 194). In taking measures to prevent, reduce and control pollution of the marine environment, States shall act so as not to transfer, directly or indirectly, damage or hazards from one area to another or transform one type of pollution into another (article 195).
 UNCLOS also provides that dumping within the territorial sea and the exclusive economic zone or onto the continental shelf shall not be carried out without the express prior approval of the coastal State (article 210).  
86. With regard to pollution of the marine environment resulting from the use of technologies under their jurisdiction or control, States are required to “take all measures necessary to prevent, reduce and control” such pollution (article 196).  Furthermore, when States have reasonable grounds for believing that planned activities under their jurisdiction or control may cause substantial pollution of or significant and harmful changes to the marine environment, they shall, as far as practicable, assess the potential effects of such activities on the marine environment and shall communicate reports of the results of such assessments (article 206).  

87. It has been argued that an activity is permitted in principle by the freedom of the high seas unless it is specifically excluded by a rule of international law.
  However, the freedoms described in article 87(1) are indicative only and these activities must be exercised in accordance with the provisions of UNCLOS, as described, and with due regard for the interests of other States. 

88. States are also responsible under UNCLOS for the fulfilment of their international obligations concerning the protection and preservation of the marine environment and they shall be liable in accordance with international law (article 235).
89. Ocean fertilisation could arguably be seen as “placement of matter for a purpose other than the mere disposal thereof” and therefore excluded from the definition of dumping under article 1 para. 5(b)(ii) of UNCLOS.  

90. The legal framework established by UNCLOS to prevent, reduce and control pollution by dumping reflects the approach adopted in the London Convention in 1972 and has been developed further by the London Protocol in 1996 consistent with article 210(4). The definitions provided in UNCLOS are very similar to those that have been incorporated into the London Convention and the London Protocol and, as noted above, the Contracting Parties to these instruments have concluded that the scope of the London Convention and the London Protocol includes ocean fertilization activities. In addition, the reference to “global rules and standards” in article 210(6) UNCLOS is generally understood to refer, for example, to the London Convention and the London Protocol, which thus serve as minimum standards with regard to Part XII of UNCLOS.
  

91. Ocean based geo-engineering approaches such as ocean fertilization, maritime cloud albedo enhancement, ocean based weathering, and ocean mixing have not been explicitly addressed in UNCLOS, but such activities would be subject to general provisions dealing with, for example, the rights, jurisdiction and duties of States, the protection and preservation of the marine environment and marine scientific research and other applicable rules. 

3.3 London Convention & London Protocol
92. The LC and LP
 address marine pollution from dumping of wastes and other matter at sea. They apply to all marine areas, including internal waters for LP parties, and cover a significant part of global shipping.
 The LC/LP have done significant work regarding a regulatory framework for ocean fertilization..

93. The treaty bodies have interpreted the scope of “dumping” to include ocean fertilization activities in the LC/LP’s scope of application.
 This is in accordance with Article 31(3) VCLT, which provides for parties collectively interpreting the meaning of a treaty. In 2010, the Parties adopted resolution LC-LP.2(2010) on the "Assessment Framework for Scientific Research Involving Ocean Fertilization", which had been developed since May 2007, as required under resolution LC-LP.1(2008).  This Assessment Framework guides Parties as to how proposals they receive for ocean fertilization research should be assessed and provides criteria for an initial assessment of such proposals and detailed steps for completion of an environmental assessment, including risk management and monitoring. 

94. The LC/LP Assessment Framework is not legally binding in form or in wording. In addition, participation in the London Convention and London Protocol is not comparable to, for instance, the CBD or the UNFCCC in terms of number of parties. However, the LC/LP Assessment Framework was incorporated by reference in the CBD COP10 decision on ocean fertilization (see below). 
95. In 2009, the Parties to the London Convention and Protocol considered whether the scope for regulation should be widened to cover emerging “marine geo-engineering” proposals, or to focus solely on ocean fertilization activities, which is a sub-set of marine geo-engineering.  It was agreed to keep focusing on the latter, while an exploration of marine geo‑engineering and its possible impacts on the marine environment was regarded as desirable and should be planned in the future.
96. The LC/LP agreed to continue its work with a view to establishing " a global, transparent and effective control and regulatory mechanism for ocean fertilization activities and other activities that fall within the scope of the London Convention and London Protocol and have the potential to cause harm to the marine environment", aimed at completion in 2012.

97. There has also been a considerable amount of regulatory work under the LC/LP on carbon capture and storage (CCS) in sub-seabed geological formations. While CCS is not included in the CBD’s working definition of geo-engineering, the guidance concerning the risk assessment framework for storage in sub-surface geological formations may be relevant to CO2 storage in general. However, it is not clear whether the rules for CCS under the LC/LP would apply to CO2 captured after release into the atmosphere. 

3.4 Framework Convention on Climate Change and the Kyoto Protocol
98. The UNFCCC / Kyoto Protocol is a multilateral legal regime with universal participation in the UNFCCC and almost universal participation in the Kyoto Protocol (the US is not a party to the KP; however, participation in the second commitment period of Kyoto is ​very likely to be reduced
). The regime has a strong institutional structure and a scientific underpinning with formally established links to the work of the IPCC. There have been suggestions outside the climate negotiations to revise the UNFCCC or adopt a new protocol to it on geo-engineering governance.

99. However, the UNFCCC and Kyoto Protocol have not addressed geo-engineering concepts or governance.
 However, in view of the slow progress on the climate negotiations for a post-2012 regime, the Executive Secretary of the UNFCCC has recently warned that CDR might have to be developed.
 

100. The purpose of the climate regime is to reduce greenhouse gas emissions. However, this does not necessarily mean that the UNFCCC or the KP prohibit other measures intended to prevent global warming. Neither the UNFCCC nor the KP prohibit geo-engineering as such. The UNFCCC “principles” (Article 3) and obligations such as Article 3(1) UNFCCC are quite general. 

101. The objective of both instruments, as stated in Article 2 UNFCCC, is to stabilise greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system. CDR would reduce greenhouse gas concentrations and would as such not be contrary to this objective. SRM would leave greenhouse gas concentrations basically unchanged. However, both sets of technologies may have effects that, in themselves, could be considered as “(dangerous) anthropogenic interference in the climate system”.

102. Article 3 (3) UNFCCC incorporates the precautionary principle into the UNFCCC. However, the wording is too ambiguous to clearly restrict geo-engineering (see above under precautionary principle or approach).

103. The obligations on all parties in Article 4 (1) UNFCCC aim at mitigation and adaptation measures in a general way. They do not explicitly or by implication prohibit measures such as geo-engineering.

104. The obligations in Article 4 (2) (a) UNFCCC require developed countries to take measures on mitigation by limiting their anthropogenic emissions of greenhouse gases and protecting and enhancing its greenhouse gas sinks and reservoirs. These obligations do not by implication prohibit geo-engineering measures. 

105. The KP provisions do not address or prohibit geo-engineering. Geo-engineering techniques such as enhanced weathering in the form of spreading base minerals, afforestation, reforestation, soil carbon enhancement, land-based albedo enhancement, biomass and charcoal production and storage have land-use change impacts. The Kyoto Protocol addresses land use change only in that the removal or emission of greenhouse gases are concerned. Specifically, the Kyoto Protocol regulates the way in which parties account for the removal of greenhouse gases from the atmosphere and emissions reduced or generated by land use changes.  Only for this purpose, decisions under the Kyoto Protocol define certain forms of land use. 

106. However, the potential relevance of geo-engineering for the flexible mechanisms under the KP, e.g. as carbon offsets, has attracted attention.
 So far only carbon capture and storage in geological formations has been considered for inclusion in the KP’s Clean Development Mechanism (CDM).
 The potential inclusion of geo-engineering concepts in the flexible mechanisms can be addressed by the KP even if geo-engineering is otherwise addressed elsewhere by a different instrument or institution.

3.5 Vienna Convention for the Protection of the Ozone Layer and the Montreal Protocol

107. The Ozone Convention and the Montreal Protocol are instruments with universal or near-universal ratification.
 However, the Ozone Convention is mainly a basic framework with few specific obligations.
 Apart from general provisions on research, cooperation and exchange of information, the only substantive obligations that could govern geo-engineering activities are general obligations under Article 2 (1) and 2 (2)(b) of the Ozone Convention. 

108. The general obligations under the Convention for the Protection of the Ozone Layer require its Parties to take “appropriate measures” to protect human health and the environment against adverse effects resulting or likely to result from human activities which modify or are likely to modify the ozone layer. 
109. The general obligation is further specified in Article 2 (2)(b) as to include policies “to control, limit, reduce or prevent human activities” if they are at least likely to have adverse effects resulting from modification or likely modification of the ozone layer. 

110. It is not clear at this stage to what extent particular geo-engineering concepts, e.g. aerosol injection, would modify or be likely to modify the ozone layer. This has to be established by science.
 Annex I to the Ozone Convention lists substances which “are thought to” have the potential to modify the chemical and physical properties of the ozone layer, but it does not impose specific obligations regarding these substances. The list includes water vapor in relation to the stratospheric effects of hydrogen substances.
 It does not mean that geo-engineering concepts for creating clouds or artificial vapour trails in lower atmospheric areas would be covered. Annex I does not cover other substances such as sulphur or its compounds. However, Annex I is non-exhaustive, and the effect of materials and processes used in particular geo-engineering concepts on the ozone layer would have to be assessed. 

111. Geo-engineering approaches that modify or are likely to modify the ozone layer would not on this basis alone be contrary to the Ozone Convention. They would also have to result or be likely to result in “adverse effects”, which are defined in Article 1 (2) as “changes in the physical environment or biota, including changes in climate, which have significant deleterious effects on human health or on the composition, resilience and productivity of natural and managed ecosystems, or on materials useful to mankind”
 given the limited impact above, this threshold appears not to be crossed.
112. The term “significant deleterious effects” requires a considerable intensity of the effects. Article 2 (2) (b) refers to effects that are “likely to” result, which does not require that these effects are proven. It is important to note that this provision requires a double link: The geo-engineering activity has to result in a (at least likely) modification of the ozone layer, and this modification has or is likely to have adverse effects as defined by the Ozone Convention. 

113. The essence of the obligation on parties is to “take appropriate measures […]”, further specified in para 2 (2)(b) as “appropriate legislative or administrative measures and co-operate in harmonizing appropriate policies to control, limit, reduce or prevent human activities under their jurisdiction or control...”. This implies a wide discretion regarding which measures are considered to be “appropriate”. For instance, a party could argue that it fulfils its obligation by “controlling” geo-engineering activities that affect the ozone layer, rather than preventing them. 

114. Although Article 2 contains a legal obligation, in general it appears to be not sufficiently specific to impose clear steer for geo-engineering and for compliance control. On this basis it can be argued that the Ozone Convention does not ban or clearly restrict geo-engineering activities. However, it provides a framework under which geo-engineering could be further regulated. It would appear to be within the mandate of the COP to establish further knowledge and provide guidance in this regard under Article 6(4). However, it may be unusual for it to do so given the limited role the Ozone Convention has so far played regarding specific activities. The Montreal Protocol is the instrument in which states have agreed on specific obligations. 
115. The Montreal Protocol, widely acknowledged as one of the most successful multilateral environmental agreements, imposes specific obligations with respect to certain activities, i.e. the import, export, production and consumption of a number of ozone depleting substances. Although the impacts of proposed geo-engineering approaches on ozone are uncertain with mixed result from models, the fact that some proposed approaches may impact ozone, at least seasonally and regionally, may provide sufficient rationale for stratospheric based geo-engineering techniques to fall under the Montreal Protocol. 

3.6 ENMOD Convention
116. The ENMOD Convention is a treaty that addresses severe environmental harm as a means of warfare.  It was a reaction to deliberate attempts at weather modification by the US during the Vietnam war,
 and was intended to restrict such means of warfare.
 Considering the ENMOD Convention has to take into account that participation is limited
 and the rules have not been invoked in practice.
 The ENMOD Convention provides rules and procedures that could apply to geo-engineering when used for hostile or military purposes. Additionally, some it its provisions could, perhaps, serve as a model for the regulation of such technologies in peace-time.

117. The main substantial obligation under ENMOD is that the parties in Article I ENMOD “undertake not to engage in military or any other hostile use of environmental modification techniques having widespread, long-lasting or severe effects as the means of destruction, damage or injury to any other State Party”. Article II ENMOD provides a broad definition of environmental modification techniques comprising “any technique for changing - through the deliberate manipulation of natural processes - the dynamics, composition or structure of the Earth, including its biota, lithosphere, hydrosphere and atmosphere, or of outer space”. An interpretative understanding
 provides definitions on (a) "widespread": encompassing an area on the scale of several hundred square kilometres; (b) "long-lasting": lasting for a period of months, or approximately a season; (c) "severe": involving serious or significant disruption or harm to human life, natural and economic resources or other assets. The definition would apply to at least some geo-engineering concepts, in particular as an interpretative understanding to Article II ENMOD explicitly listing changes in climate patterns.
118. However, the ENMOD Convention is part of the international law of armed conflict and only applies to military or any other hostile use of environmental modification techniques. It clearly distinguishes armed conflict and peaceful purposes. The text and the interpretative notes explicitly clarify that the Convention is without prejudice to the use for peaceful purposes.
 The distinction between the law applying in peacetime and the law of armed conflict is crucial, although it can be difficult to draw. Consideration of the ENMOD Convention should not erode this distinction. On this basis, ENMOD would be directly applicable only if geo-engineering was used for military or any other hostile use, i.e. as a means of warfare. Whether this is the case would have to be determined in accordance with the principles and criteria used in the law of armed conflict.

119. Although the ENMOD Convention is not directly applicable in peacetime and was not designed to govern contemporary geo-engineering technologies, it could suggest ideas and concepts useful for addressing geo-engineering. There are several ways in which ENMOD could be used as a model. Principles may be relevant for mechanisms and frameworks to clarify issues related to geo-engineering governance. For instance, Article V provides for a rudimentary procedure for addressing potential problems which may arise in relation to the objectives of, or in the application of the provisions of, the Convention through a Consultative Committee of Experts. It also envisages dispute resolution through a complaint procedure to the UN Security Council,
 which in the case of geo-engineering might be worth considering given its potential global effects and political implications.
3.7 Space law

120. The main framework and rules of space law was developed at a time where exploration of the outer space was at its beginning and not all activities and their impacts foreseen.
 Space law essentially comprises the international rules on outer space that have been designed and adopted since the 1960s. The international legal regime regulating environmental aspects of outer space includes mainly five treaties: 

· The Outer Space Treaty,
· The Space Registration Convention,
· The Moon Treaty,

· The Liability Convention,

· The Rescue Agreement, which is of marginal relevance to geo-engineering governance.

121. In addition, there are a number of UN General Assembly Resolutions. These are not per se legally binding, but they can have legal relevance for interpreting binding rules, and they can reflect or evolve into binding customary law.
 The Declaration of Legal Principles Governing the Activities of States in the Exploration and Use of Outer Spare was adopted in 1963 and contains most of the principles elaborated later in the four main treaties on outer space.
 Subsequent resolutions elaborate further principles and deal with issues such as direct broadcasting by satellites, remote sensing and the use of nuclear power sources in outer space. In addition, there are other institutions dealing with space activities under their particular mandate, e.g. the International Telecommunication Union (ITU), the Inter-Agency Space Debris Coordination Committee (IADC) or the Committee on the Earth Observation Satellites (CEOS).

122. A number of geo-engineering technologies are intended to be carried out in the atmosphere or space. These mainly include the release of sulfur aerosols into the stratosphere to reflect the sun’s radiation, the seeding of clouds with seawater particles to increase their reflectivity as well as the deployment of mirrors or shields of various sizes to block solar radiation. Space law does not necessarily apply to all of these geo-engineering concepts. Under international law, airspace and outer space are different areas subject to different rules. The main difference is that, under international law, states generally enjoy sovereignty in the air space above their territories, whereas outer space is not subject to the sovereign jurisdiction of any one state. Whether space law generally applies to a geo-engineering concept depends on the scope of application of space law. 

123. Space law does not provide any precise definition of its scope of application or its key concepts ‘outer space’ and ‘space objects’. The question of the legal “delimitation” of outer space from airspace has been discussed for decades without a clear agreed outcome. It has been on the agenda of the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS), the main institution in this area, since 1960s.
 There are a number of conceptual approaches on defining the application of space law, including the view that many years of practice had shown that there is no need for a clear definition. The area at 110 km above sea level is generally regarded as being part of outer space,
 but the status of the zone between 80 and 110 km is controversial.
 However, this lack of clarity in the boundary is not material here. Solar radiation measures would be carried out either below 80 km, i.e. in the mesosphere or lower, or clearly above 110 km.
 Only the latter would be subject to space law. This would only include the deployment of shields or mirrors of various sizes in outer space to reflect or block solar radiation before it is able to reach lower atmosphere levels. 
124. The main basis for international space law is the Outer Space Treaty. Its 100 Parties include the main space nations.
 In literature, the legal status of outer space and the celestial bodies, as provided for in the treaty, are generally considered to be customary international law (see below).
 However, the treaty has weaknesses such as the lack of important definitions on outer space, objects and damage, and the lack of a dispute settlement mechanism.

125. Article III clarifies that general international law applies in outer space. This includes at least all customary international law.
 Therefore, the general duty to prevent transboundary environmental harm and the customary rules on state responsibility apply to activities in outer space, except to the extent that space law takes priority by virtue of being more specific (lex specialis). 

126. Article I of the Outer Space Treaty lays down the rights to access, usage and exploration of outer space. Generally, exploration and use of outer space is free for all states. Article I links these freedoms with the notion of the ‘province of all mankind.’ Thus, outer space is a common space in which states do not enjoy sovereign rights – similar to the deep seabed and the high seas. The exploration and use of outer space ‘shall be carried out for the benefit and in the interests of all countries.’ The concept “province of all mankind” thus limits the freedoms of outer space in the sense that neither exploration nor use of outer space shall be undertaken for the sole advantage of one country, but done only for the benefit of the international community.
 The precise contours of this concept and of its restricting effect, however, remain unclear. The use of military observation satellites, for instance, does not seem to be contrary to the Outer Space Treaty, although they arguably only serve the country they belong to. 

127. Deployment of space mirrors or shields would qualify as ‘use’ of outer space. The question of whether such geo-engineering would be in the interest of all countries goes to the heart of the debate around geo-engineering. Opponents would point to the known and unintended side effects and the need to address the cause of global warming; proponents would argue that global cooling effects are in the global interest and they would outweigh the side effects at least in the short term. However, it is unresolved who would determine, from which perspective and on what basis, whether an activity was for the benefit of all countries. Although it has been argued that Article I could justify the side effects of geo-engineering as long as it is globally beneficial,
 it is suggested that it is unclear whether Article I legally operates in terms of such a cost-benefit-analysis. As with other obligations of a general nature, the uncertainty about their legal operation and effect in a concrete case is a gap in the current regulatory framework.

128. Article IX of the Outer Space Treaty could also apply to geo-engineering in space, as it addresses environment, contamination and interference in the activities of other states. It imposes obligations regarding co-operation, mutual assistance, non-harmful interference, non-contamination as well as consultation. However, the obligation to respect the interests of other parties in the first sentence merely refers to the space activities of other parties to the Outer Space Treaty. Whether the geo-engineering concept in space would interfere with other states’ space activities - e.g. communication channels - would depend on the specific case. In any event, the last sentence of Article IX merely envisages appropriate international consultations in the event of potential interference. The environmental obligations in the second sentence refer to the contamination of space or celestial bodies as well as to adverse changes to the earth’s environment resulting from introduction of extraterrestrial matter. Geo-engineering concepts in space do not introduce extraterrestrial matter. However, an argument could be made that reflecting material used for geo-engineering ought to be considered as space debris and thus as “contamination of space” if it did not function properly and if such reflective material poses a concrete danger for other objects which have lawfully been introduced into outer space.
 So far there have been no cases on the basis of Article IX that could provide guidance.
 

129. Article VI and VII of the Outer Space Treaty provide rules on state responsibility and liability for damage. Article VI clarifies that states are responsible for their national activities in outer space and have to authorise and continuously supervise any non-governmental activities. Article VII provides for liability for damage caused “by” space objects to another party. The classic environmental problems in outer space include orbital space debris, environmental damage caused on or to other planets and environmental damage caused on earth as a result of space objects falling from space.
 Geo-engineering is different in that the mirrors etc. deployed in space are unlikely to cause direct damage themselves - unless they would physically impact with other objects. The potential damage would be the result of the mirrors reducing incoming solar radiation and, for instance, causing weather modifications. It is not entirely clear whether this would be damage “by” the space object. Article VII does not appear to restrict any particular form of damage - material or immaterial, loss suffered as well as gain or loss of profit.
 In absence of express wording, arguably Article VII requires an adequate level of causation between the placing of mirrors in space and the reduction of solar radiation as well as between the reduced sunlight and the damage.
 This can be difficult to prove. In addition, Article VII is silent on whether any fault or negligence is required.

130. In order to address these shortcomings, the general principle of liability imposed by Article VII on a launching State was further developed by the Liability Convention. For those states which are parties to it, as well as to the Outer Space Treaty, it provides special rules that take priority over Article VII of the Outer Space Treaty.
 It provides for absolute liability for damage caused by space objects, irrespective of any fault or negligence. However, the problem of proving causation remains
 and there is virtually no practice to draw from.
 

131. Even the Cosmos 954 incident, in which a Soviet satellite went out of control and crashed on Canadian territory, is inconclusive. Canada’s claim for damages was based on the Liability Convention and general principles of international law, but it is debated whether the final settlement and payment was an acknowledgment of an international obligation.
 

132. The other space treaties are relevant only to the extent that they provide for procedural obligations such as registering space objects.
 

133. As indicated above, a great number of General Assembly Resolutions have been adopted concerning outer space. Although not binding as such, they can have political impact and can be of legal relevance as interpretative guidance or by evolving into customary law. However, the resolutions adopted so far do not seem to add to the findings based on the space treaties. The ‘Declaration on International Cooperation in the Exploration and Use of Outer Space for the Benefit and in the Interest of All States, Taking into Particular Account the Needs of Developing Countries’,
 overlaps with Article I and IX of the Outer Space Treaty and could thus be relevant for states that are not party to that treaty.
134. Space law is relevant only for geo-engineering concept of positioning reflecting objects in space in order to block solar radiation. 

135. States that are party to the Liability Convention are absolutely liable for damage caused by the reflecting objects placed in space - irrespective of any fault or negligence. The problem of proving causation remains and there is virtually no practice to draw from. However, obtaining insurance for such space activity could be difficult and de facto restrict such activities. 

136. So far, geo-engineering does not seem to be of the agenda of the relevant institutions addressing international space law. Climate change is one of the topics addressed by the UN Office for Outer Space Affairs and the Committee on the Peaceful Uses of Outer Space. However, the focus has been on using space applications such as monitoring to facilitate climate modelling and disaster mitigation.

3.8 Antarctic treaty system

137. The Antarctic is subject to a regime of several treaties, with the Antarctic Treaty and recommendations adopted under its auspices at its core.
 The Antarctic regime regulates the Antarctic as a common good, albeit without prejudice to sovereign claims maintained by seven states. The regime is only relevant to geo-engineering activities that take place in the Antarctic, cf. Article 3 of the 1991 Antarctic Environment Protocol. 
3.9 OSPAR Convention
138. The OSPAR Convention of 1992 is a regional convention with 16 parties, including the EU, to protect the marine environment of the North-East Atlantic.

139. Amendments to the OSPAR Convention were adopted in 2007 to allow storage of carbon dioxide in geological formations under the seabed.
  Annexes II and III of the OSPAR Convention were amended to permit carbon dioxide injection.
  In 2007, OSPAR also adopted decisions to ensure environmentally safe storage of carbon dioxide streams in geological formations and prohibit carbon dioxide storage in the water column and on the seabed. 
  The OSPAR Guidelines for Risk Assessment and Management were adopted, also in 2007, to assist in management of carbon dioxide storage by assessing injection sites, identifying measures for hazard reduction, examining remediation and mitigation, characterizing risks to the marine environment, and monitoring.
  The amendments must be ratified by at least seven parties before entering force and as of May 2011, only six parties had done so.
 

3.10 LRTAP - Convention on Long Range Transboundary Air Pollution
140. The LRTAP Convention addresses air pollution and is mainly relevant for geo-engineering concepts such as aerosol injection, which introduce sulphur or other substances into the atmosphere. It is a regional convention with 51 Parties covering almost all UNECE states.
 While the LRTAP Convention does not impose specific reduction obligations, its eight protocols have concrete obligations addressing specific pollutants or issues. 
141. The material scope of the LRTAP Convention covers air pollution defined in Article 1 as “the introduction by man, directly or indirectly, of substances or energy into the air resulting in deleterious effects of such a nature as to endanger human health, harm living resources and ecosystems and material property and impair or interfere with amenities and other legitimate uses of the environment.”
 

142. Some geo-engineering concepts, such as the use of aerosols to block incoming sun rays, fulfill the first and second element of this definition. The nature and intensity of effects which such activities may have is difficult to predict at present. However, the term “deleterious effects” has a broad scope that includes effects on ecosystems and, as such, some geo-engineering techniques could have such effects. Furthermore, it is important to note that the LRTAP is only applicable if and to the extent to which it is established that the substances or energy introduced into the air results in deleterious effects. In contrast to other instruments, it therefore does not cover situations in which the introduction of a certain substance may have or is likely to have any negative impact on the environment. While LRTAP is in that sense not based on the precautionary approach, some of its protocols explicitly are.
 

143. In the context of geo-engineering and the rationale behind it, the question could be raised whether LRTAP is open to the possibility of determining “deleterious effects” as “net” effects, i.e. negative impacts of the activity weighed against future negative impacts of climate change avoided by that activity.
 The text of the LRTAP Convention does not provide for such a consideration of the overall “net” effects on the broader environment in comparison to harm avoided. LRTAP refers to specific effects resulting from the introduction of substances or energy into the air. 

144. The LRTAP Convention covers air pollution whose “physical origin is situated wholly or in part within the area under the national jurisdiction of one State and which has adverse effects in the area under the jurisdiction of another State at such a distance that it is not generally possible to distinguish the contribution of individual emission sources or groups of sources.”
 The convention can therefore apply to air pollution to which geo-engineering concepts at least contributed, even if the pollution cannot be clearly attributed to certain geo-engineering activities. 

145. The LRTAP Convention does not require any minimum scale of effect. However, the broad definition does not mean that the LRTAP Convention prohibits any introduction of polluting substances into the air. Under the LRTAP Convention, parties are only required to “endeavour to limit and, as far as possible, gradually reduce and prevent air pollution including long-range transboundary air pollution”.
 Although this is a legally-binding obligation, the terms “as far as possible” and “gradually” soften its content considerably. The same goes for the obligation on parties to develop, “by means of exchanges of information, consultation, research and monitoring, […] without undue delay policies and strategies which shall serve as a means of combating the discharge of air pollutants”.
 This general obligation does not require specific legal measures to prevent air pollution or to restrict aerosol injection. 

146. In Article 6, parties are obliged “to develop the best policies and strategies including air quality management systems and, as part of them, control measures compatible with balanced development, in particular by using the best available technology which is economically feasible […]”. While the development of “control measures” could imply a substantive, concrete obligation, it is softened significantly by the addition “compatible with balanced development” and economical feasibility.

147. The Convention requires its parties in Art. 8(a) to exchange information on “Data on emissions […] of agreed air pollutants, starting with sulphur dioxide, […] or on the fluxes of agreed air pollutants, starting with sulphur dioxide, across national borders, […]”. This could be relevant for geo-engineering involving sulphur dioxide in terms of providing transparency. The information exchange is complemented by the procedural obligation on Art. 5 that requires consultations between polluting states and states that are actually affected by pollution or exposed a significant risk. 

148. The 1985 Helsinki Protocol on the Reduction of Sulphur Emissions or their Transboundary Fluxes by at least 30 per cent (first Sulphur Protocol)
 imposed specific obligations to reduce sulphur emissions or transboundary fluxes.
 However, the reduction obligation refers to 1993 and is outdated. The Protocol also established obligations to report on sulphur emissions,
 which would include emissions in the context of geo-engineering activities. 

149. The 1994 Oslo Protocol on Further Reduction of sulphur Emissions (Second Sulphur Protocol), requires its 29 Parties
 to not exceed individual sulphur emission ceilings listed in Annex II.
 However, the ceilings are established only for the years 2000, 2005 and 2010.
 As a long-term obligation, the Second Sulphur Protocol requires that “depositions of oxidized sulphur compounds do not exceed critical loads for sulphur” as listed in Annex I to the Protocol.
 Geo-engineering activities of parties to this protocol which involve the emission of sulphur dioxide would have to be in accordance with this provision.  Article 5 requires parties to periodically report information on the levels of sulphur emissions with temporal and spatial resolution. An Implementation Committee under Article 7 has the mandate to address implementation and cases of potential non-compliance. 

150. The LRTAP Convention arguably does not prohibit or constitute significant restrictions on geo-engineering. However, it contains procedural obligations on information exchange and consultation among parties, which could generally apply to certain geo-engineering activities. Regarding sulphur, parties are subject to reporting obligations under the protocols relating to sulphur. The Second Sulphur Protocol some extent limits the depositions of oxidized sulphur compounds, which parties to the Protocol would have to comply with when conducting geo-engineering activities. Geo-engineering covered by Art. 1 of the LRTAP Convention could generally be further regulated under the LRTAP Convention. 

3.11 Human rights law 

151. Human rights law could be relevant if a particular geo-engineering activity violates specific human rights. There is no rule in the body of human rights that prohibits geo-engineering concepts per se and irrespective of their actual consequences or impacts. 

152. However, human rights could be affected because of the impacts and consequences of geo-engineering activities. Besides having an impact on substantive rights, geo-engineering activities could also be in non-compliance with procedural rights and obligations such as impact assessments and prior informed consent (where legally established). 

153. For example, geo-engineering techniques such as enhanced weathering in the form of spreading base minerals, afforestation, reforestation, soil carbon enhancement, land-based albedo enhancement, biomass and charcoal production and storage have land-use change impacts. As many of these techniques need to be applied on a large scale in order to be effective, they could entail significant, large-scale land use changes. Potentially, such land use changes could create conflicts with other forms of land-use, such as food production. A violation of human rights, e.g. the potential right to food, would have to be assessed considering specific cases and circumstances. More generally, international law does not regulate land use or changes in land use as such.

154. There is an on-going debate as to whether there is a human right to a healthy environment. Although there have been regional developments in this direction, to date there is no global common ground on a binding and individually enforceable right to this effect.
 

155. In recent years human rights bodies have started interpreting existing human rights with an environmental perspective, for instance through the right to life, property and private and family life. The European Court of Human Rights, for instance, held that severe environmental pollution could violate the right to private and family life even where their health is not seriously endangered.

156. Which human right could be impacted would depend on how a particular geo-engineering activity would be carried out and which effects it might actually have. In addition, impacts on human rights might be justified in a particular case. Most human rights are not absolute and are subject to restrictions under certain conditions, e.g. that the restrictions are provided by law, address specific aims and are necessary to achieve a legitimate purpose.
 Whether a geo-engineering activity could be justified would depend on the right in question and the particular case.
4 Institutions
157. Rules and institutions do not necessarily go hand in hand. In theory, governance could be conceived of in terms of only rules or only institutions. A simple form of geo-engineering governance could consist of merely one rule with an outright prohibition, without any special institution dealing with it. In contrast, governance could also consist of an institution with a mandate, for instance, to collect and disseminate information on geo-engineering, without material obligations on states. However, there already are institutions with a mandate that would allow them to address at least some geo-engineering concepts, and there already are rules. 

158. Governance of geo-engineering in all likelihood requires institutions. A forum for exchanging views or agreeing on permissions or restrictions on geo-engineering, for monitoring implementation and compliance with expectations and rules, for exchanging and pooling scientific information, etc.

159. This section looks at institutions that were created independent of material treaty obligations. 

4.1 United Nations Security Council

160. The Security Council has so far not addressed geo-engineering although it has taken up related issues such as peace and security. An initial special session on the security implications of climate change provided no outcome and some countries expressed doubt as to whether the Security Council was the appropriate forum.
 Following another debate in July 2011, the Security Council could not agree on a resolution but instead issued a Presidential Statement that in weak wording acknowledged possible security implications of climate change.

4.2 United Nations General Assembly 

161. The United Nations General Assembly has directly addressed ocean fertilization in the context of its annual resolution on oceans and the law of the sea by noting the work undertaken by the LC/LP and CBD.
  Previously, in resolution 62/215 of 22 December 2007, the General Assembly also encouraged States to support the further study and enhance understanding of ocean iron fertilization.
  The General Assembly has also considered the importance of the application of the precautionary approach.
  

162. In regards to the development of environmental impact assessment processes, in resolution 65/37 A of 7 December 2010, the General Assembly encouraged States, directly or through competent international organizations, to consider the further development of environmental impact assessment processes covering planned activities under their jurisdiction or control that may cause substantial pollution of, or significant and harmful changes to, the marine environment.
 
163. Issues relating to ocean fertilization, the precautionary approach and environmental impact assessment processes have also been discussed by the United Nations Open-ended Informal Consultative Process on Oceans and the Law of the Sea (the “Informal Consultative Process”), which was established by the General Assembly to facilitate its annual review of developments in ocean affairs.
  During discussions at the twelfth meeting of the Informal Consultative Process, geo-engineering was noted as a significant emerging issue and concerns were expressed over the possible impact on the marine environment of ocean fertilization.
 
164. Issues relating to environmental impact assessments have also been a focus of the meetings of the Ad Hoc Open-ended Informal Working Group to study issues relating to the conservation and sustainable use of marine biological diversity beyond areas of national jurisdiction, which was established by the General Assembly pursuant to resolution 59/24.
 At its second meeting in 2008, the Ad Hoc Open-ended Informal Working Group recognized the importance of environmentally sound climate change mitigation strategies, but particular concerns were raised over large-scale ocean iron fertilization activities.  The view was expressed that the scientific understanding of the role of oceans in regulating climate as well as of the impacts of both climate change on the marine environment and the technologies used for climate mitigation purposes should be improved.

4.3 Intergovernmental Panel on Climate Change

165. Geo-engineering was mentioned in the IPCC’s AR2
, AR3 and AR4, but mainly in a descriptive way.
 
166. Geo-engineering and its potential effects will also be part of the IPCC’s fifth assessment report, including the possible role, options, risks and status of geo-engineering as a response option.
 In June 2011 the IPCC convened a Joint IPCC Expert Meeting of WGI, WGII, and WGIII on geo-engineering
. 
4.4 United Nations Environment Programme

167. The United Nations Environment Program (UNEP) coordinates environmental activities for the United Nations and works with countries and agencies to create solutions and implement environmental policies and practices. UNEP’s broad mission is to “provide leadership and encourage partnership in caring for the environment by inspiring, informing, and enabling nations and peoples to improve their quality of life without compromising that of future generations.”
  With such a broad mandate, UNEP’s scope easily covers geo-engineering activities, and has addressed it in major reports.
 However, apparently the agency has not taken specific steps to directly address it with a regulatory objective.  In 1980, UNEP issued a set of non-binding guidelines for cooperation between states on weather modification, covering information exchange, impact assessment and prior notification.
  This was long before geo-engineering became an issue, but might provide a starting point. 

4.5 World Meteorological Organization

168. The World Meteorological Organization (WMO) is a specialized agency of the UN covering meteorology, the atmosphere, and hydrology.
  The WMO’s agenda easily covers SRM techniques such as, for instance, stratospheric sulphur aerosols or cloud whitening. Thus far, the WMO has only addressed the related area of weather modification and issued non-binding guidelines.
 
4.6 Inter-governmental Oceanographic Commission

169. UNESCO’s Inter-governmental Oceanographic Commission (IOC) has been involved in research on ocean fertilization and blue carbon and has produced a report on ocean fertilization
.
5 Rules governing research

5.1 The regulatory framework for research

170. It has been suggested that governance for research should be addressed separately from governance for deployment.
 However, once the modelling stage is left behind, the distinction between research and deployment could become increasingly difficult to draw for regulatory purposes. At some stage there can be no clear borderline between field testing as part of research and actual deployment of some geo-engineering concepts.
 The risks and physical impacts would be the same. If different rules were to apply, the distinction would require clear criteria for determining the difference. 

171. While the CBD decision on geo-engineering invites Parties and others to ensure (until certain conditions are met) that no geo-engineering activities take place, it excludes from this limitation small scale scientific research studies that are conducted in a controlled setting, scientifically justified and subject to prior environmental impact assessments (Decision X/33 paragraph 8(w)). The LC/LP assessment framework on ocean fertilization provides guidance that is applicable to research studies. A major gap concerns solar radiation management technologies.

172. The Royal Society, together with the Environmental Defense Fund and the Third World Academy of Sciences is currently facilitating discussions on governance of research for solar radiation management
. As a working framework the solar radiation management is exploring a framework with five categories (four categories of research: 1 (non hazardous studies including modelling), 2 (laboratory studies), 3 (small field trials), 4 medium and large research trials) as well as 5 (deployment). 

5.2 Scientific research in international treaty law

173. Research, as distinct from the application of technology with known impacts or risks,
 is generally not restricted under international law (apart from special rules in certain areas). Research in the marine environment, as distinct from the application of technology with known impacts or risks,
 is governed under UNCLOS by general principles to be followed in the conduct of marine scientific research (article 240), including that it shall be conducted exclusively for peaceful purposes and that it shall not unjustifiably interfere with other legitimate uses of the sea compatible with UNCLOS and that it shall be conducted in compliance with all relevant regulations adopted in conformity with UNCLOS including those for the protection and preservation of the marine environment. In the territorial sea, marine scientific research shall be conducted only with the express consent of and under the conditions set forth by the coastal State (article 245). In the exclusive economic zone and on the continental shelf, marine scientific research shall be conducted with the consent of the coastal State, which has the right to regulate, authorize and conduct marine scientific research (article 246). Marine scientific research is one of the activities listed under the freedom of the high seas (see above). States and competent international organizations are responsible and liable pursuant to article 235 of UNCLOS for damage caused by pollution of the marine environment arising out of marine scientific research undertaken by them or on their behalf (article 236). The deployment of marine scientific installations or equipment shall also not constitute an obstacle to established international shipping routes (article 261). 
174. There are a number of media-specific international treaties that cover research on certain technologies. Field research is fully prohibited only in exceptional cases. In most cases, the treaty recalls and addresses freedom of research by different means. Many treaties directly call for carrying out scientific research on their subject matter. Other treaties stimulate scientific knowledge by facilitating access of scientific exploration and research teams to areas that are not subject to the jurisdiction of states.
 In a few cases, certain types of research are prohibited, for instance in respect of nuclear weapons by the Partial Test Ban Treaty (PTBT) and the Comprehensive Nuclear-Test-Ban Treaty (CTBT).

175. In contrast, the ENMOD Convention, while prohibiting environmental modification techniques in armed conflict, is explicitly without prejudice to research for peaceful purposes. The Outer Space Treaty provides that experiments that “would cause potentially harmful interference with activities of other States” are subject to prior appropriate international consultation (Article IX). Part XIII of UNCLOS provides a whole set of rules allowing for on scientific research.
 

176. The Antarctic Treaty provides for freedom of scientific investigation in Antarctica and that scientific observations and results from Antarctica shall be exchanged and made freely available “to the greatest extent feasible and practicable”.
 The Antarctic Environment Protocol explicitly mentions the value of the Antarctic as an area for the conduct of scientific research as a fundamental consideration in the planning and conduct of all activities in the Antarctic Treaty area.
 At the same time, it subjects research to the principles of Article 3.
 

177. Moreover, scientific research is frequently institutionally incorporated in treaty regimes by integrated scientific advisory bodies such as under the Subsidiary Body for Scientific and Technological Advice under Article 9 UNFCCC. These scientific bodies have been even established as more or less integral parts of the decision-making systems of their respective regimes.
 

178. Besides these explicit references in binding law, international science is essentially self-organising through institutions and non-binding rules.
 
179. In conclusion, there are generally no general restrictions of research, including in situ experimentation, in international law outside the marine environment. The existing rules are mostly specific to certain media or a territory. 
6 Conclusions 

180. As an overarching concept including several distinct concepts and technologies, geo-engineering is currently not as such prohibited by international law. Specific potential impacts of specific geo-engineering concepts might violate particular rules, but this cannot be determined unless there is more certainty about such impacts.

181. It has been argued that at present, no international treaties or institutions exist with a sufficient mandate to regulate the full spectrum of possible geo-engineering activities.
 However, there are existing rules that would apply to some geo-engineering activities and institutions with at least a partial mandate to address it. Table 6.1 provides a summary of the applicability of the various treaties examined in this report to several geo-engineering techniques. 

182. Most, but not all treaties potentially provide for mechanisms, procedures or institutions that could determine whether the treaty in question applies to a specific geo-engineering activity and address such activities. In particular, most relevant treaties already have in place a COP or other institution that can determine to what extent geo-engineering can be addressed by the treaty in question and its bodies

183. Gap: For instance, space law does not have the features of more modern environmental treaty regimes. It remains to be seen whether COPUOS would be suitable for elaborating specific guidance. 

184. Some rules analysed in this study could apply to particular geo-engineering concepts and restrict them depending on specific impacts. Whether such impacts would actually occur is difficult to assess or predict at this stage. Some rules do not require actual impacts but let potential or likely impacts suffice.

185. Some general rules such as the prevention of transboundary environmental harm may be intended to cover subsequent developments. In contrast, other rules may not be applicable or not provide a clear permission or prohibition of geo-engineering. This study follows a cautious approach in applying or drawing conclusions from existing legal rules:
  In accordance with established methods of legal interpretation
, it considers that rules that were adopted without considering geo-engineering, and the normative content of which is general or vague, are open to interpretation and do not on the face of it speak in favour or against geo-engineering as such. 
186. One of the most significant gaps in international environmental governance is a mechanism or treaty to deal with the assessment of technologies before they are commercialized.  This gap was pointed out, for example, by the International Assessment of Agricultural Knowledge, Science and Technology.
 It has also been referred to repeatedly by civil society organizations concerned about the social and environmental impacts of new technologies in the context of the UNFCCC.
  
187. Before CBD COP10, ocean fertilization (and CCS) were the only geo-engineering concepts addressed as such at an international regulatory level, namely by the CBD and the London Convention/London Protocol. 

188. Ocean fertilization is addressed by the LC/LP and CBD. The Assessment Framework established by the LC/LP provides the most elaborate and comprehensive governance effort of scientific research projects to date.

189. In legal terms, the mandate of several major treaties or institutions is sufficiently broad to address some or all geo-engineering concepts. This could lead to potentially overlapping or inconsistent rules or guidance.
 It is worth noting that the IMO information on recent LC/LP activities states that the LC/LP parties “have declared themselves the competent international bodies to regulate legitimate scientific research into ocean fertilization and to prohibit commercial activities in this field”.
 From a global perspective, the different regimes and institutions have different legal and political weight, depending, for instance, on their respective levels of participation.

190. A distinction has been made in some processes between research and deployment. However, the distinction could be artificial or inconsistent from a regulatory point of view. 

191. Virtually all treaties examined impose procedural obligations on geo-engineering activities falling within their scope of application. These treaties have general provisions on exchange of information, cooperation and consultation. As a minimum it is suggested by multiple frameworks that states engaged in have a duty to inform other states prior to conducting geo-engineering activities including field experiments.

192. Few rules provide for public participation beyond the representation of the public by delegates, except for the usual rules on observer participation in treaty regimes and institutions. 

193. The treaties examined provide few specific rules on responsibility and liability. The ILC’s articles on state responsibility are for the most part customary law that generally applies to breaches of international obligations. 

194. In the context of geo-engineering and the rationale behind it, the question could be raised whether relevant treaties are open to the possibility of determining negative impacts as “net” effects, i.e. negative impacts of the activity weighed against future negative impacts of climate change avoided by that activity.
 The text of most treaties does not appear to provide for such a consideration of the overall “net” effects on the broader environment in comparison to harm avoided. Rather most treaties refer to specific effects resulting from the introduction of substances or energy into the air. A positive list of concepts or technologies that are considered to be geo-engineering might be a useful regulatory approach. The list could be drawn up as a supplement to a general definition. It would need to allow for timely updating in order to provide the flexibility required for scientific and political developments. 

195. Some key questions for designing a future governance framework: 
· centralised or decentralised governance structure for all or individual geo-engineering concepts

· avoiding regime conflicts 

· legal form

· forum: mandate, flexibility

· aspects to be regulated
· political and scientific level

· distinguishing between research and deployment: rationale and criteria

· instruments and tools 
· participation and transparency
· Do the rules and institutions allow for and incorporate scientific input in decision-making? Are scientific functions and a political decision-making functions separated?

· Obtaining meaningful research results: Depending on the particular geo-engineering concept, potential research activities might have to be to be coordinated at the international level in order to ensure that data can be correctly attributed to particular experiments and to ensure validity of results

· Potential regime conflicts (overlapping mandates)

6.1 Technologies and their potential regulation 
	Technology / Technique
	Potential significant trans-boundary harm
	Deployed in ABNJ or commons 
	customary law principles apply
	Relevant treaties and potential gaps

	Space-based reflectors
	√
	√
	Yes
	Space Law (Outer Space Treaty) , but no rules or guidance developed and governing body – Potential Gap

	Stratospheric aerosols
	√
	√
	Yes
	Montreal Protocol could apply depending on gravity of actual impacts; otherwise global treaty applies specifically to this technique – Major Gap

Procedural obligations under LRTAP

	Cloud reflectivity
	√
	√ (mostly)
	Yes
	No global treaty applies specifically to this technique – Major Gap

	Surface albedo (large scale)
	√
	(possibly)
	Yes
	No global treaty applies specifically to this technique – Major Gap

	Ocean fertilization
	?
	√
	Yes
	UNCLOS applies; Rules & guidance developed under LC/LP (Assessment framework is not binding)

	Enhanced weathering (ocean)
	?
	√
	Yes
	UNCLOS applies; possibly LC/LP

	Ocean CO2 storage
	?
	√
	Yes
	UNCLOS applies; Prohibited under LC/LP, 

Prohibited under OSPAR.

	Ocean biomass storage
	?
	√
	Yes
	UNCLOS and LC/LP apply, but no rules or guidance developed -- Gap

	Sub-surface CO2 storage
	?
	√
	Yes
	Rules & guidance developed under LC/LP

Rules & guidance developed under OSPAR (OSPAR amendments not yet in force)
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6.2 Abbreviations and Acronyms

EC
European Community

EU
European Union

ICJ
International Court of Justice

6.3 Treaties and instruments cited

	Short form used
	Full title and reference 

	Antarctic Treaty
	Antarctic Treaty of 01.12.1959, in force 23.06.1961

	Antarctic Environmental Protocol
	Protocol to the Antarctic Treaty on Environmental Protection of 03.11.1991, in force 1998

	CBD
	Convention on Biological Diversity 

	ENMOD Convention
	Convention on the Prohibition of Military or Any Other Hostile Use of Environmental Modification Techniques

	Espoo Convention
	Convention on Environmental Impact Assessment in a Transboundary Context

	Protocol on Strategic Environmental Assessment
	

	Kyoto Protocol
	Kyoto Protocol to the United Nations Framework Convention on Climate Change

	LC/LP
	Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matters, 1972, 1046 UNTS 120, in force 1975; Protocol to the Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter of 07.11.1996, 36 ILM 1 (1997), in force 2006

	Liability Convention
	Convention on the International Liability for Damage Caused by Space Objects, 29 March 1972, 961 UNTS 187, in force 02 September 1972

	LRTAP Convention
	Convention on Long-range Transboundary Air Pollution

	Montreal Protocol
	Montreal Protocol on Substances that Deplete the Ozone Layer (as amended)

	Moon Treaty
	Agreement Governing the Activities of States on the Moon and other Celestial Bodies, 05 December 1979, 1363 UNTS 3, in force 11 July 1984

	Outer Space Treaty
	Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space Including the Moon and Other Celestial Bodies, 27 January 1967, 610 UNTS 205, in force 10 October 1967

	OSPAR Convention
	Convention of the Protection of the Marine Environment of the North-East Atlantic

	Ozone Convention
	Vienna Convention for the protection of the ozone layer

	Space Registration Convention
	Convention on Registration of Objects Launched into Outer Space
 

	UNCLOS
	United Nations Convention on the Law of the Sea of 10.12.1982, 21 ILM 1261 (1982) 1833 UNTS 3, in force 1994; Agreement relating to the implementation of Part XI of the United Nations Convention on the Law of the Sea of 10 December 1982 of 28.07.1994, 1836 UNTS 3, in force 1996

	UNFCCC
	United Nations Framework Convention on Climate Change

	Universal Declaration of Human Rights; International Covenant on Economic, Social and Cultural Rights; UN Declaration on the Rights of Indigenous Peoples; UN Declaration on the Right to Development
	UN General Assembly Resolution,1948

	VCLT
	Vienna Convention Law of Treaties,1969
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