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For the goal of climate change mitigation to be achieved, a transition to a low-carbon economy is essential. Policy tools such as carbon pricing can play a crucial role in this transition. A carbon price captures the external costs of greenhouse gas (GHG) emissions by linking them to their sources. Currently, carbon prices vary widely across countries, reflecting different emission targets, and different political realities. Multiple countries and regions, namely the European Union, Canada, China, South Korea, Mexico, and South Africa, have carbon pricing systems already in place. However, the implementation of a carbon pricing system can lead to the relocation of production to countries with lower or no carbon pricing. This displacement of carbon emissions across countries is referred to as carbon leakage.
A border carbon adjustment (BCA) is one potential trade policy that allows for carbon leakage mitigation and offset carbon-price differences in high-emitting industries between countries with different or no carbon pricing system. This allows governments to apply the same GHG price to goods produced domestically and those imported abroad. Key elements that define the scope of a BCA is the variation in GHG prices between importing and exporting countries, and the carbon intensity of the imported good subject to the adjustment. The broad set of design options that are available in a BCA implementation leads to wide range of impacts. This calls for a flexible tool that allows policymakers to have a better understanding of the potential economic implications of each configuration. 
When designing BCAs for practical implementation they quickly can became complex, with several policy choices to be made, and translating in a wide diversity of outcomes (Cosbey et al., 2019[1]). For instance, product coverage choices or the type of policy instruments used to set carbon prices can have vastly different results. Another example of design choices with significant implication are the GHGs covered and the scope of the emissions (Böhringer, Carbone and Rutherford, 2017[2]). 
To handle this complexity, it is necessary to have a tool that consistently tracks production and demand shifts across regions and sectors, the resulting changes in bilateral trade flows by sectors, and variations in sectoral value added and production as a result of a BCA implementation. The GHG emissions embedded in trade also needs to be monitored. The METRO Model[footnoteRef:2], the OECD trade model, is a multi-country, multi-sector CGE model with detailed trade structure that differentiates commodities by their end use, and together with an extension that allows for the capture of GHG intensities can provide such capacity. [2:  See https://one.oecd.org/document/TAD/TC/WP/RD(2023)1/FINAL/En/pdf ] 

The proposal is to build a flexible and transparent tool based on the METRO’s existing Inter-Country Input-Output Trade in Value-Added (ICIO-TiVA) module, which traces value added (VA) across borders through global production networks. A new ICIO-GHG module will be developed using the same framework as the ICIO-TiVA module but replacing value added estimates with GHG intensity coefficients for each region and sector. This enables tracking embodied emissions across global supply chains and evaluating cross-border shifts under BCAs modelled as trade-cost shocks, where the BCA is represented as a specific tariff based on the carbon price differential between importing and exporting countries, applied to the carbon content of imported goods. This approach follows the OECD’s ICIO framework for producing Co2 emissions embodied in international trade and domestic final demand (Yamano and Guilhoto, 2020[3]) and builds on the ICIO creation and VA-based trade decomposition approach from the GTAP database from (Greenville, Kawasaki and Beaujeu, 2017[4]) on which the METRO ICIO-TiVA module is based. 
To represent the relevant trade-exposed and high emission industries and to implement data of the several GHG, the model will use the GTAP Circular Economy (CE) version 11 database (Aguiar et al., 2022[5]). For prices of GHG emissions, the OECD Carbon Pricing and Energy Taxation (CPET) database, which includes estimates for the next effective marginal carbon rates for almost 80 countries, in a cross-country harmonized framework, will be implemented.
This tool allows the estimation of a wide range of indicators, including GHG emissions embodied in exports and imports, total production- and consumption-based emissions (footprints), sectoral emission intensities, as well as direct and indirect emissions. More refined indicators, such as the share of import-embedded emissions in the national footprint or origin-based decompositions of emissions, will also be possible.
The proposed modelling tool will not incorporate endogenous GHG emissions, carbon markets or climate policies. As a result, the model will not capture changes in emission intensities in response to BCAs or, more broadly, to a policy shock. Therefore, the results should be regarded as short-term reactions, before exporters could adapt their production technologies. Additionally, they could also reflect risk scenarios illustrating how trade and production changes affect emissions if no technological improvements were made. 
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