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Abstract

Escalating greenhouse gas levels in the atmosphere are exacerbating global warming. There are positive climate feedback loops, such as the sudden thaw of boreal permafrost, which releases its carbon content, triggering dangerous positive climate feedback loops. Failing to reduce annual greenhouse gas emissions to zero by 2050 and negative after 2050 will lead to irreversible climate change and extreme climate risks to the survival of human civilization. This underscores the urgent need for action.

IPCC (2018)’s SR15 and IPCC (2021-2022)’s Sixth Assessment Report (AR6) indicated that the remaining 1.5℃ carbon budget would run out within the next ten years. The emissions after the remaining 1.5℃ carbon budget is depleted are the carbon debt that past and present generations owe future generations. Carbon debt generated thereafter must be repaid using costly carbon dioxide removal (CDR) methods. To be responsible ancestors, we must leave an asset to our future generations that is enough to pay back the carbon debt we, together with our ancestors, generated. 

However, the institutions and policy instruments to guarantee the potentially very costly repayment of the carbon debt have not yet been extensively studied. In this talk, I review the literature and propose institutions and intertemporal instruments. 

First, the institution we use is the climate club proposed by Barrett (2003) and Victor (2006, 2011) and studied extensively by Nordhaus (2015) and many others (such as Shaw & Fu, 2020; Shaw, Fu & Chen, 2023) to solve the problems of global common pool resources and intergenerational global public goods. The members of a climate club have a common climate change mitigation policy, including a uniform carbon price and the carbon border adjustment mechanism (CBAM). 

[bookmark: _GoBack]Secondly, I examine two negative carbon economy policy instruments: the tax-fund system and the carbon removal obligation (CRO). Since every unit of CO2 emitted is a carbon debt after depleting the remaining 1.5℃ carbon budget, the government issues a CRO to the emitter (Bednar et al., 2023). I explore the two instruments’ environmental and economic effects.

