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Overview

With the accelerating globalization, international trade makes it possible that production and consumption can take place in different regions throughout the world, and consequently leads to the transfer of trade-embodied carbon emissions. Confronting with the principle of common but differentiated responsibilities in addressing the global climate change, developed countries have outsourced carbon-intensive production offshore and replacing domestic production with foreign import. Due to technology gap, developing countries whose emission intensity is relative higher take more responsibility in providing goods for both two parties. This substantially reduces the carbon emission inside developed countries’ homeland but conversely incurs in augment on the world’s scale, known as the carbon leakage, and thus may distort the actual situation of mitigation responsibility shouldered respectively by developed and developing countries. In this respect, the approach to clarify the emission responsibility has been a central debate in the climate change negotiation since last century, and plenty of studies have focused on this issue by establishing and comparing production-based and consumption-based emission inventories, at global and national level in spatial dimension and for single-year and time-span analyses in time dimension. While from another perspective, this paper contributes to existing literatures by exploring to what extent has the international trade reshaped the map of global carbon emission. More specifically, does the international trade increase the global emission, if yes, by how much?

The article is organized as follows: after a short introduction, the following section illustrates the data and methodology adopted in this study. Section 3 shows the results on how carbon emissions has been transferred across countries embodied in international trade. In Section 4, we make our central arguments by highlighting the key findings for policy implications.

Methods

We extend input-output analysis environmentally to recalculate emissions based on production considering import and export. According to the non-comparative social accounting matrix of year 2004, 2007 and 2011 from GTAP9, we draw the inter-relations in flows of all foreign economic transactions. Within an economy, the import is used for final consumption and intermediate consumption, and its output is constituted by exports, domestic final consumption and domestic intermediate consumption. With all the data mentioned above, we try to figure out how the terms of trade and related emissions will be altered when there is no international trade at all. To facilitate the calculation, the assumption that, there is no need for export-oriented production and import-oriented consumption is replaced by domestic resources, is adopted in this paper. Then we combine the adjusted trade relations across the world with emission dataset to form a new emission map without international trade.
Results

First, under the assumption that no international trade exists, the global output will experience an augment due to the absence of optimization in resource allocation, by 1.0%, 1.0% and 1.4% respectively in the three examining year.
Second, the results of recalculation of consumption-based emission shows that international trade did hinder the improvement of worldwide energy efficiency level via transferring emission intensive production from developed regions to developing regions. Thus, significant rise in global emission can be observed in the results, which are 4.0%, 3.4% and 5.3%.
Third, big amount of emission is re-allocated among major emitters. Ten largest emission regions, who accounts for three quarters of world emission, witnessed a total amount of nearly 1 billion tons of carbon emission embodied in their trade.
Conclusions

According to our calculation, under the assumption of international trade absent, changes in carbon emissions are generated by the reshaping of world trade environment, and influenced by the carbon intensity of countries in different sectors. However, impacts may vary hugely concerning different regions in various sectors, the positive role international trade plays is incontestable and presenting a more significant trend based on this paper.
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