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Overview
The international climate framework has been increasingly developed under the aegis of treaties and agreements that tries to combine individual interests of the countries and socio-cultural conflicts of the currently legal framework of the nation’s participants. Through the United Nations Framework Convention on Climate Change (UNFCCC) and the Copenhagen Accord (2009), the governments have acknowledged the relevance of national strategies for emission reductions and transparency to reach an ambitious global agreement by enhancing tools for measurement, reporting, and verification (MRV) climate change policies.  Many countries, including the emerging economies, have made high-level political commitments to reduce their greenhouse gas emissions. Indeed, it is important to follow the measures taken by the countries considering that transparency and disclosure could strongly contribute to enhance governance in the direction of greenhouse gas emission reduction actions. In this context of the international climate policy, carbon capture and storage (CCS) projects on geologic formation has been extensively discussed as a relevant strategy to effectively reduce Greenhouse Gas Emissions – GHG. According to the International Energy Agency (IEA), this technology can play a vital rule to reach the required level of optimal deployment of emission reduction over the next years. To date, the current status of CCS projects accounts 78 projects in process, in which only 12 of them are active, as showed by the Global CCS Institute. In December of 2010, UNFCCC recognized during the 16th Conference of the Parties that carbon dioxide capture and storage place a relevant technology strategy for climate change mitigation and decided to include this option as a project activity under the clean development mechanism (CDM). However, the scale-up of CCS projects raises a diversity of regulatory issues, in particular those related to public health, safety and environment protection. The issue of liability for potential leakage of stored carbon dioxide or any other potential damage has been considered as one of the most multifaceted subject related to CCS regulation, especially if the project can be considered as a part of a cap and trade or a project based emissions trading schemes. Therefore, the aim of this paper is to analyze how short and long term liability of CCS projects has been addressing in order to identify options to overcome its main related legal barriers. The research relies on the assumption that enhancing regulatory framework is essential to build public confidence and to foster the safety use of this technology as part of international and national climate change policies. 

Methods
Methodologically, the research is based on data collection from official statistics about CCS. Also, the research is based on bibliographic review from the current carbon capture storage regulation framework status. The analyses takes account on: 1) an interactive map with compiled information about existing CCS projects around the world; 2) short and long term liabilities implications and; 3) the carbon market liabilities rules to register CCS projects either by cap and trade based emissions trading schemes, such as the European Union Emission Trade Schemes (EU ETS), or project based emissions trading schemes. This latter information was extracted from the official CDM data based available by the United Nations Convention Framework on Climate Change (UNFCCC).

Results
The matters concerning the global effects of leakage from a CCS project require clarifying the rights and responsibilities of CCS stakeholders, especially by the project owners and the relevant authorities. In the case of projects associated with incentives by project based emissions trading schemes, as the clean development mechanism (CDM), the United Nation Framework Convention on Climate Change (UNFCCC), for instance, addresses that the selection of the storage site for the carbon storage should ensure its long term permanence and environmental integrity, followed by strict monitoring and verification plans during and beyond the crediting period. Concerning the liability for potential leakage of stored carbon dioxide or any other potential damage to the environment, property or public health linked to the CDM, the short, medium and long term liability should be defined prior to the approval of the project activity. Furthermore, this provision should also consider means to repair any affected party in the event of a stored carbon dioxide released during the operation and beyond the closure period of the project. In the case of cap and trade based emissions trading schemes, The London Carbon Capture Legal Programme (CCLP) illustrates that an Emission Trade Scheme (ETS) could allow CCS project owners to benefit by selling inactive CO2 emissions allowances.The rules of an ETS for registering a CCS project have been settled by the Phase II of the European Union Emission Trade Scheme (EU ETS), through an ETS Directive amended in 2009. The Directive 2009/29/EC of the European Parliament and of the Council sets that “the main long-term incentive for the capture and storage of CO2 is that allowances will not need to be surrendered for CO2 emissions which are permanently stored or avoided”. Provisions should facilitate the joint acceptance of allowances between the community scheme and other obligatory GHG trading systems established. CCS projects could maybe be regulated concomitantly within the EU Integrated Pollution Prevention and Control (IPPC). The International Energy Agency (IEA) also states that in the event of detected storage CO2 leakage through accuracy monitoring tools, the parties should be required to purchase and surrender emissions rights equally to the level of emissions determined to have reached the atmosphere. This could ensure that the emission cap would be maintained at the aimed level.  

Conclusions

One of the main challenge faced by CCS technology is to identify who is liable in the case of leakage and migration of CO2 from a geological formation. The timeline of CO2 storage matters with the longevity of involved parties and its intergenerational liabilities. In a short term liability, it can be concluded that the project owner is the most likely entity to bear with any damage caused by leakage during CO2 capture, transport and storage. Good practice approaches for CCS liability frameworks should include the obligation for the project parties repair any possible damage. All the corrective or remediation measures would be undertaken, as well as any related costs of insurance and others repairs. However, when dealing with long term liabilities, the issue relies on the complexity of underwriting the risk and ensuring the sort of liability. In the case of the clean development mechanism, for example, the project owner liability could be possible in the horizon of 21 or 60 years, which means the longest horizon CDM has been dealing with, but not for many decades. Stability in the long term may not be supported under a liable institutional structure, due to the complexity of ensuring this sort of liability. One possible option would be a transfer of liability at the end of the crediting period or at any other time. Private to public transfer of liability was identified as a feasible solution, although it is difficult to determine in which circumstances a Relevant Authority would take those liabilities. If needed, this Authority could be able to respond on behalf of the project owners to remediate leaks, and the cost of such intervention should be recovery by the project. There is also the possibility of insurance market committed to supporting companies and governments managing climate change risk, but the question of longevity still remains as a risk. As a final statement, the liability management model seems to be more likely to be determined on a case by case basis and requires strong contractual analysis combined with well defined regulatory frameworks, that could also include ways to reduce uncertainties in a context of a firm liability regime. As a general result, it was observed that the climate governance has been gradually inserted in a more comprehensive and programmatic structure attributing some interference from the energy intensive sector and not only with renewable energy technologies and energy efficiency (which has been presenting many limitations).
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