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Overview

The Paris Agreement (2015) has set the ambitious objective of limiting global warming below 2°C above pre-industrial levels. However, the road to actually reach this target is still long. Current environmental policies worldwide are not sufficient to curb down greenhouse gas (GHG) emissions. Some economists have argued that this would require the implementation of a global price of carbon or, equivalently, a global carbon market. Others have argued that this objective could be met if a reduced group of large emitters (e.g. the US, the EU, Japan, China, Russia, India and Brazil) would join a common carbon market to curb down their emissions.

This paper questions the relative effectiveness of these different scenarios in encouraging the transition towards greener methods of production, using evidence from the steel industry. More precisely, we use a unique dataset that records 1,124 steel plants across the globe and are therefore able to look jointly at the decision of firms to locate in a particular country, and their decision to either use a clean technology or a dirty one to produce steel. We exploit temporal variations in electricity prices to identify the potential impact of carbon emissions taxation on firms’ joint decision to locate and use either clean or dirty means of production. This strategy allows us to run simulations in which we consider different structures of agreements for a multinational carbon market.

The steel industry has never been analysed before in this context. The multi-country structure of our dataset allows us to detect geographical changes in steel plants’ locations over time. In particular, large multinationals may exploit the fact that environmental regulation in uneven across countries.

This paper relates to four strands of literature. First it is linked with the empirical work of environmental economists which study firms’ responses to tight in environmental regulation and the possible pollution haven effect generating from it (Keller, 2002; Kellenberg, 2009; Johnstone et al., 2010). We do not study specifically responses to environmental stringency,  as it would have been cumbersome to collect such data for a panel of more than 100 countries dating back to 1960, but we employ a market-based indicator, the price of electricity, which is indeed a good proxy for environmental regulation (Sato et al., 2015). This paper also relates to the research on technology adoption (Snyder et al., 2003; Kerr and Newell, 2003; Frondel et al., 2004; Demirel and Kesidou, 2011). We focus on the two available technologies for steel production BOF and EAF, fitting the evolution of their adoption in a panel analysis. There is an extensive trade literature which studies, both theoretically and empirically, the determinants of firms’ relocation decisions (Guimaraes et al., 2000; List, 2001; Guimaraes et al., 2003; Holl, 2004; Brulhart et al., 2012; Strauss-Kahn and Vives, 2009). We enrich this literature studying the steel sector which has never been analysed before in these works. Finally our paper appertains to the literature that analyses consumer choices through structural models (Berry, 1994; Cohen, 2016). We propose a new way of looking at firms’ location choices across the globe: they act as consumers who choose the preferred goods, with goods being all the different countries in which they can decide to locate their activity. These firms, depending on the goods/country characteristics, decide which location they prefer and settle their production there.

Methods 
The theoretical framework of this paper is based on Berry (1994) which proposes a demand model to analyse consumers’ purchasing behaviours. We propose a new way of interpreting the model: consumers are now firms and consumption goods are different country locations where a company can decide to settle. In the economy there are J different countries where each firm can decide to settle a steel factory. 
We run a dynamic fixed effects Poisson estimation to test the prediction of our theoretical model.
Results
Using the coefficients obtained from the estimation, we run a set of simulations that highlight the world energy consumption under different scenarios: local carbon markets, global carbon markets, and different coalition agreements. 
Conclusions
Following the results of the simulation exercise we conclude that national environmental policies aimed at tightening environmental regulation (with the effect of an increase in the price of electricity) are worthless in a scenario with no coordination among countries. Polluting steel production is only redirected towards countries with laxer environmental policies, creating the so-called pollution haven effect. If the policy maker wants to have a durable impact on the reduction of fossil fuels’ use, a coordinate action is required. This action should crucially involve developing countries which are the ones more exposed to the pollution haven risk.
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