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Overview

This paper proposes a differentiated carbon tax scheme from the perspective of competitiveness. More precisely, we propose a cost fairness principle which assuming that each country adopts a carbon tax in its domestic market as the main reduction measure and that the tax rates satisfy the total relative competitive advantages among countries, which remain unchanged (or change only slightly) after taxation. Hence, the carbon tax rates stabilize the cost pressures of different countries. We call our scheme ‘differentiated carbon taxes based on the cost fairness principle (DCTC)’. Our DCTC scheme can be viewed as an extension of CBDR principle, as the carbon tax rate determined in this scheme is based on the emission intensities in different countries (for this point, we will detailed explain it in section 3). And it is a cooperated emission reduction scheme as the tax rate should be approved by both developed and developing countries. Furthermore, with the same cost burden resulted from the implementation of this scheme, it can to great extent offset the negative impact on social and economic sectors among developed and developing countries, as well as maintain the competiveness in their international trade. To evaluate the impact of this scheme, we choose carbon tariffs and uniform carbon tax as reference, and we also use a modified static version of the global trade analysis model (GTAP-E) to evaluate the quantitative impact of our proposed differentiated carbon taxes for both developed and developing countries based on the year of 2007. 
Methods

Partial Equilibrium Analysis and GTAP model
Results

Based on our study, the main conclusions are as follows:

1) The DCTC scheme provides an effective solution to address climate change through international cooperation. The DCTC scheme can effectively avoids carbon leakage, and also does more to promote the reduction of emissions than carbon tariffs; Based on our GTAP-E evaluation, in S4, when Annex I countries have a carbon tax level of 15 US$/tCO2 and when MdevCs have a carbon tax determined by the cost fairness principle, the world’s total GHG emissions will decrease by 6.91%. This is higher than the 4.35% decrease in the carbon tariff scenario. Furthermore, the carbon leakage rate in the DCTC scheme is only 0.26%, which is much lower than that the 13.05% in the carbon tariff scenario. 

2) We designed the DCTC scheme to maintain competition among countries. As a result, the DCTC scheme has less impact on international trade than carbon tariffs. Thus, the DCTC scheme can protect a country’s competiveness in both international and domestic markets. Furthermore, with our evaluation, given the same world’s emission reduction target, the DCTC scheme creates much less change in GDP and exportation among Annex I countries and MdevCs than the carbon tariff scenario. 

3) The DCTC scheme can be viewed as an extension to the ‘common but differentiated responsibilities’ principle. It has less impact on the GDP and social welfare of developing countries that carbon tariffs. In the carbon tariff scenario, the real GDP of MdevCs decreases by 0.042% and the welfare of MdveC residents deteriorates by 35376 million U.S. dollars. Conversely, in the DCTC scheme, given the same world’s emission reduction target, the numbers are 0.015% and 9150 million U.S. dollars, respectively. And even we increase the tax rate in S4, the changes of real GDP and welfare are still smaller than that of in carbon tariff scenario. Hence, compared to carbon tariffs, the DCTC scheme not only includes developing countries in a globally cooperative emissions reduction framework with quantified emissions cuts but also protects the development rights of such countries to some extent. 
Conclusions

In addition, with the consideration of the Long-term Cooperative Action under the Convention, our proposed DCTC scheme can also be linked to current policy proposals (e.g. Durban platform). Firstly, as we discussed at the end of section 3.2, the DCTC can be extended to multi-stage design. At each stage, countries can adjust their differentiated carbon tax level based on their emission intensities in previous stage. And the ‘biennial reports and international assessment and review in measuring emission reduction progress’ (UNFCCC, 2012) that acknowledged by both developed and developing countries can provide significant foundation for multi-stage DCTC implementation. Secondly, Our DCTC is a market-based emission reduction scheme and international cooperation, it is in line with the ‘new market-based mechanism’ (UNFCCC, 2010; 2011; 2012) creation, as well as it needs to be operated under the guidance and authority of the COPs. Thirdly, our proposed ‘cost fairness principle’ can also be applied in emission trading scheme (ETS). The DCTC scheme can be compatible to existing emission trading schemes by converting from price to quantity (differentiated certificate emission reductions (CERs)), and the fairness cost burden can be reflected in the CERs trading among developed and developing countries. However, in this work, we did not further analyze the design of differentiated CERs as the complexity of ETS makes it is not easy to do. More substantial work can be put into this area and design of such scheme may bring significant output for international cooperation in emission reduction.

