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Overview
In Mexico, increased energy demand across different sectors is increasing dependence on energy imports, particularly refined petroleum products and natural gas. This is primarily driven by a decline in domestic energy production. The widening gap between energy demand and supply threatens Mexico’s energy security. This paper examines energy demand and supply growth, energy trade, and energy mix projections from the 8th edition of the APEC Energy Demand and Supply Outlook to identify energy security risks in Mexico. 
Methods
The 8th Outlook modelling involves decomposing the APEC energy system into multiple subcomponents spanning demand sectors (such as industry, transport, and buildings), transformation (power, heat, and refining), and supply (production and trade). Demand sector modelling relies on estimates of output, energy efficiency, fuel switching rates, activity rates, technology diffusion, and multiple other variables. Calibration occurs via knowledge-based iteration, particularly with economy-level experts. When demand is finalised, the power, heat, refining and supply, sector models deliver the required energy based on assumptions about fuel cost trajectories, and policy/market intervention. In the case of the power sector, a least cost model is deployed. However, cost-based decisions and assumptions are overridden if there is political backing for certain technologies or fuels that enhances their relative economic viability. There is frequent iteration of results, with extensive review and input from economy and energy experts to arrive at final energy demand, transformation, and supply results. 
The Reference (REF) scenario is based on recent trends in APEC energy consumption, production, and trade, and assumes continuation of currently enacted policies. The Carbon Neutrality (CN) scenario explores hypothetical pathways for each of the 21 APEC member economies to reach carbon neutral energy sectors. The Carbon Neutrality scenario (CN) explores additional energy sector transformations such as increased levels of energy efficiency, behavioural changes, fuel switching, and CCS deployment. The pathways are constructed based on the unique characteristics, policy objectives, and starting points of each economy. The CN scenario does not consider CO2 emission sinks, such as land-use or technologies like direct air capture.

Since President Lopez Obrador took office in December 2018, there have been policy changes that have affected the outcome of the energy reform and have led to a different oil and gas production path in Mexico. Therefore, a third scenario “Current Policies” will also be included in this study.  The results of Current Policies scenario are not yet available at the time of writing this abstract. 

Results
Mexico is one of 21 economies that comprise the Asia Pacific Economic Cooperation (APEC) forum. It is the 15th largest economy in the world and the seventh largest economy in the APEC region (World Bank 2020). Mexico’s gross domestic product (GDP) grew at a compound annual growth rate (CAGR) of 2.0% between 2000 and 2019, reaching USD 2 513 billion. Mexico has a population of 127 million people, it is the 11th most populated economy in the world, and the sixth most populated economy in the Asia Pacific Economic Cooperation (APEC) region. 
Oil 
In REF, crude oil production increases by 21% from 2020 to 2030. After 2030, production follows a declining trend that can be explained by a long-term decrease in global demand and a discontinuation of oil auctions. In CN, Production falls by 45% from 4 424 PJ in 2018 to 2 451 PJ in 2050.
In REF, the level of crude oil exports decreases at a CAGR of –1.2% from 2018-2050. In CN, crude oil exports fall by three-quarters from 2 765 PJ to 681 PJ for the same period. The fall in CN crude oil and natural gas liquids exports is much larger than the 42% fall that occurs in REF.
In 2050, crude oil consumption in CN is 38% lower than in REF. The CN projects a phase-out of refined products for power generation by 2041.
In REF, from 2030 to 2050, domestic refined production maintains a level of close to 2 200 PJ. Total refined products imports account for almost two-thirds of domestic consumption through most of the projection period.
In CN, increased electrification in the transport sector significantly reduces the demand for refined products. By 2050 in CN, transport sector consumption of refined products is only two-fifths of the level of consumption in REF. Transport sector consumption of refined products halves through to 2050 in CN. The falling demand means that almost all of Mexico’s demand for refined products is satisfied by its domestic refineries. Imports of refined products fall by 95% through the projection period. Even with increased electrification in transport, reliance on refined products, such as gasoline and diesel, remains substantial through to 2050. In CN, the transport sector still consumes more than 1 150 PJ of refined products in 2050.
Gas 
In REF, Natural gas consumption in the power sector will more than double by 2050 with respect to 2018 levels. Industry consumes 68% more natural gas in 2050 than in 2018. By 2050, 83% of the 5 063 PJ of natural gas consumed in Mexico will be imported.

In CN, natural gas consumption peaks in the 2020s before tapering to a level that is only one-third of the consumption level in REF: 1 789 PJ compared to 5 063 PJ in 2050. By 2050, the power sector only consumes a 38% share of natural gas in Mexico, whereas the share is 68% in REF. From 2018 to 2050, industry and buildings sector natural gas demand grow by 12% and 56%, respectively.

In CN, natural gas production is 64% lower in 2050 than in REF. Most of the domestic demand for gas is met with imported gas (87%), coming mostly from the United States (90%). Even with the high import dependence, the energy content of natural gas imports is 2 650 PJ (63%) lower in 2050 than in REF.

Conclusions
Mexico’s oil production has been on a steady decline for the past decades. The REF scenario projects the largest increase in production. Nevertheless, even in this scenario it will still be insufficient to meet growing demand for refined products. As a result, oil exports are expected to decline in both scenarios. While at the same time, total refined product imports in REF will remain high, accounting for almost two thirds of domestic consumption and increasing Mexico’s oil import dependency. 

In CN, increased electrification in the transport sector reduces demand for refined products. Although fossil fuels still account for a large share of total primary energy supply, net oil import dependence is reduced. 

In terms of natural gas, Mexico has a high net import dependence that will further increase due to a rise in power and industry sector demand in both scenarios. In CN, natural gas imports reduce with new capacity additions of wind and solar generation. 

The Current Policy scenario seeks to provide an updated short- and long-term view of Mexico’s energy sector. It will consider the current policy approach of achieving energy self-sufficiency and increasing state influence and control over the energy sector. This paper will analyse how the current policies and market trends are affecting and will continue to affect energy security, and what future opportunities and challenges are likely. 
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