ENERGY TRANSITION AND INVESTMENT SCENARIOS FOR MEXICO
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Overview

Economic actors face at least two types of climate-related risks: physical and transition risks. The physical risks are those resulting from climatic events such as lower agricultural production and wildfires. Transition risks are business and financial-related risks resulting from policies and actions towards a low-carbon economy, such as unexpected implementation of policies to lower emissions, or technological developments affecting the competitiveness of carbon intensive industries, or change in consumer preferences.

Several financial actors and academic works suggest that markets can be underestimating financial risks related to climate change (Stroebel and Wurgler 2021; Condon 2022; Hong et al. 2019; Campiglio et al. 2023; Krueger et al. 2020). Mispricing the risks presents by one hand a hazard for financial stability (Battiston et al. 2017), but on the other hand can cause lower investments in mitigation and adaptation through inefficient allocation of capital (Condon 2022; Thomä and Chenet 2017).

In order to evaluate the extent of the transition risks it is important to assess the extent to which the transformation of the economy, principally in the energy sectors, would have to take place to achieve the climate goals. In line with this, it is important to evaluate how the capital would need to be allocated for the economy transformation of a country. However, transition scenarios are frequently made at aggregate region levels or for the bigger emitters, and detailed scenarios for smaller economies or developing countries are scarcer. 

In the case of Mexico, a handful of works have assessed transition scenarios (e.g. Octaviano et al. 2016, Solano-Rodríguez et al. 2018). However, most of them have not focused on the issue of transition risks and capital allocation by scenario, and the ones that consider capital investments, usually evaluate the costs of the Nationally Determined Contributions (NDC). Buira et al. (2021) propose a transition scenario for Mexico (DDP: deep decarbonization pathway) aligned to Paris Agreement and compare it against a scenario modeling Mexico’s NDC commitments. They calculate the capital investments required between 2020 and 2050 in generation capacity of the power sector. They contrast this amount to the announced planned investments for upstream and downstream activities in the oil and gas state-owned company, but do not make a comparison of capital reallocation from current policies.
 
Methods

The methodology consists of a comparative assessment of emissions' mitigation scenarios helpful to assess transition risks, using an integrated assessment model. Integrated models consider the main processes in the energy production and demand as well as some of their implied tradeoffs, such as use of land. In this methodology the integrated assessment model GCAM was used, since it is an open-source model that has Mexico disaggregated. Key assumptions for Mexico are compared with other sources to ensure that they closely reflect the conditions of the country, and in case, they are updated. 

The mitigation pathways are explored with three transition scenarios and a current policies scenario that acts as a reference to compare the three transition scenarios against. These scenarios are mainly based on the scenarios proposed by the Network for Greening the Financial System (NGFS), a group of central banks and financial supervisors, designed to assess climate-related financial risks. In the first scenario, all the world cooperates and starts to decrease emissions immediately in 2020 with a goal of limiting the increase in the global average temperature to well below 2˚C by the end of the century; in the second scenario all the world is still cooperating towards a goal of well below 2˚C, but delays the start of climate policies until 2030; and in the third scenario, Mexico does not cooperate with climate policies while the rest of the world is aiming to limit global warming to 1.5°C by the end of the century. This last scenario is based in the net-zero scenario from the NGFS, but Mexico follows the current policies scenario. This scenario is helpful to assess the implications for a non-cooperating country in a world that is transitioning. The delayed transition scenario (scenario 2) is helpful to assess the implications of a sudden transition compared to one made more orderly (scenario 1). 

The main variables of interest in these scenarios are the implied carbon tax, changes in fuels in primary energy, the transition in energy technologies by industries, and the investment required in the energy supply for this transition. These variables are frequently used to characterize transition risks in previous works (Dunz et al. 2021; Roncoroni et al. 2021; Vermeulen et al. 2021). However, they can be contrasted with other tradeoffs such as land use, water use, and carbon leakages when carbon tariffs are not implemented. 

Results

The transition scenarios confirm the results of previous works about the feasibility of limiting climate warming to well below 2˚C through a gradual replacement of fossil fuels, primarily with renewable energies. GCAM (Calvin et al. 2019) considers an important deployment of negative emission technologies (i.e. biomass) in Mexico to compensate for the sectors that are difficult to transform, and this would have to be more suddenly and starkly implemented in a delayed scenario. Companies working with biofuels, for example, could suddenly see their market share increase. The results also confirm previous findings about the need to expand electrification and reduce emissions in transportation. These results, however, show a higher relevance of electrifying road freight transportation than passenger transportation. 

The scenario 3 shows that highly emitting technologies such as coal-based electricity could disappear even without an internal policy limiting emissions, exemplifying a case of transition risk derived from technological change. This scenario, however, highlights potential tradeoffs. If the rest of the world does not consider carbon tariffs for agricultural products, the carbon leakage could be important, and Mexico could benefit economically from it but at the expense of loss of forests and higher water stress, and therefore of its biodiversity.  

The main result for capital is that the energy transition under these scenarios would require in the first term a reallocation of the investments in energy supply and in the second term an expansion of it. Although a slight expansion of the investment could be needed for the transition before 2050, the reallocation of investments shows to be more relevant. By the second half of the century the investment in fossil extraction would be replaced by investment in electricity generation, transmission, and distribution.

Conclusions

This work offers a comparative assessment of three scenarios of carbon mitigation that can cause transition risks in Mexico. They show the importance that policymakers and regulators consider efficient capital allocation. Additionally, a non-cooperative scenario highlights the presence of transition risks even without internal climate policies.

If financial risks are actually underestimated, they can have several sources such as low credibility to transition scenarios given confusing signals of climate policies from governments, or the rigidities for the transition. However, the investment amount required for the transition could be less of a concern when compared to the amounts required by the current policies scenarios. 
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