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Executive Summary 
 
The energy outlook for the Mexican state of Baja California presents a unique case. Given the 
importance of energy for the new administration that took office in November 2019, the Institute 
of the Americas is pleased to publish this document, Baja California Energy Outlook 2020–2025. 
 
The document is not intended to be an exhaustive analysis of the energy sector in the state, but 
rather a high-level overarching discussion of the current state of the sector, crucial demand drivers, 
and challenges the new team faces. Most importantly, it will examine opportunities for the sector 
in the coming years and possible solutions for existing challenges. State officials already have 
many of these solutions available for use.  
 
Central to the analysis, the document presents scenarios for optimizing the current state of energy 
infrastructure and discusses the state’s renewable energy potential and avenues to leverage those 
resources. The broader national Mexican energy policy and regulatory framework, as well as that 
of the neighboring U.S. state of California, are reviewed and included as part of wide-ranging 
appendices.  
 
Baja California’s power sector consists mainly of imported natural gas and renewable power 
plants, with publicly financed transmission lines and two main border-crossing areas that are 
connected to the Western Electricity Coordinating Council (WECC). Energy is a fundamental 
element to foster economic development. Indeed, addressing the growth and drivers of energy 
demand for both electricity and natural gas is a critical facet of the outlook document and scenarios 
to ensure that economic development is not compromised. Unquestionably, Baja California has a 
plethora of natural resources and the opportunity to meet energy demand growth with local 
renewable energy projects. At the same time, it can benefit by further leveraging its distinctive 
interconnection with the California power market.  
 
The energy sector of Baja California has a high level of access and coverage and serves a 
population of more than 3.3 million. The covered area has a gross domestic product (GDP) of 
approximately US$28.7 billion. Both Baja California’s population and GDP are still growing at a 
substantial rate, with population levels expected to reach about 4 million by 2028 according to 
National Population Council (CONAPO) projections.1 Annual GDP growth is projected at 
between 2% and 3%, according to initial International Monetary Fund (IMF) estimates and 
Secretariat of Energy (SENER) projections.2 

                                                 
1 Proyecciones de la Población de México y de las Entidades Federativas, 2016-2050, Consejo Nacional de 
Población (CONAPO), 2018, https://datos.gob.mx/busca/dataset/proyecciones-de-la-poblacion-de-mexico-y-de-las-
entidades-federativas-2016-2050/resource/5e506f94-0af0-46ff-9e0c-0fbd460665cd 
2 IMF growth projections are not specific to Baja California, but rather apply to Mexico as a whole. World 
Economic Outlook (October 2019) - Real GDP Growth, International Monetary Fund, 2019, 
https://www.imf.org/external/datamapper/NGDP_RPCH@WEO/OEMDC/ADVEC/WEOWORLD. Likewise, 
SENER growth projections are not specific to Baja California but rather apply to Mexico as a whole; Prospectiva 
del Sector Eléctrico 2013–2027, Secretaria de Energia, 2013 (p. 9), 
https://www.gob.mx/cms/uploads/attachment/file/62949/Prospectiva_del_Sector_El_ctrico_2013-2027.pdf. 
However, projections for future energy demand are state-specific; see Prospectiva del Sector Eléctrico 2018–2032, 
Secretaria de Energia, 2018,(p. 64), https://base.energia.gob.mx/Prospectivas18-32/PSE_18_32_F.pdf. 
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From 2017 to 2018, gross power consumption grew 2.7% from 13,825 gigawatt hours (GWh) to 
14,536 GWh. According to SENER projections, both future consumption and future maximum 
hourly demand are set to grow, with significant increases of 24% and 26% by 2025, respectively, 
compared to 2018. Although Mexico’s state power entity, the Federal Electricity Commission 
(CFE), has seen on average 4% growth of its customer base in Baja California, the majority of 
demand growth comes from the industrial sector and counts for 56% of electric load in the state. 
 
Power consumption is largely concentrated in Mexicali and Tijuana and in the industrial sector. A 
characteristic of the state is a clear difference in consumption patterns between Mexicali and the 
rest of the state, attributable to Baja California’s different climatic zones. Mexicali, located in the 
Zona Valle, has hot summers that lead to higher air conditioning usage than is common in the more 
moderate Zona Costa.  
 
Demand for natural gas is particularly important for Baja California. Owing to its isolation from 
the national grid, it demands large amounts of natural gas to power its plants (in lieu of easy access 
to other fossil fuels) and to ensure grid reliability. During 2019, the state consumed a ~ 340 million 
standard cubic feet (ft3) of natural gas per day. Although natural gas is used for some industrial 
applications, the power sector consumes about 93% of the total amount, split between the public 
power sector (45%) and the private power sector (55%).3 Baja California does not produce any of 
its own natural gas and relies entirely on imports, mainly from the United States.  
 
As the natural gas market is consumed mainly by the power sector, both power and natural gas 
demand share many of the same drivers, including the increased presence of manufacturing, 
electricity for water pumping (mainly for urban use), growing population and per capita incomes, 
and hot summer weather. However, gas also has unique drivers that have bolstered its demand, 
including its low prices (due to Baja California’s proximity to the United States), statewide  
 
Natural gas transportation and distribution pipeline infrastructure across the state, and an increased 
acceptance of natural gas as a transition fuel for decarbonization. 
 
Currently Baja California has 14 operational utility scale power plants with a combined installed 
capacity of 4,049 megawatts (MW). However, not all of the units are under the same regulatory 
framework. With 1,102 MW destined for export to California, that leaves Baja California with an 
effective installed capacity of 2,947 MW. Considering that not all facilities are fully operational at 
the same time, actual capacity is insufficient to meet current peak load and the projected increases 
in demand.  
 
Taken together, the demand drivers, electric infrastructure challenges, and economic development 
priorities figure into what this document sets forth as the “Optimization Scenario.” The scenario 
responds to the projected capacity shortfall in Baja California through 2025 with an analysis of 
optimizing use of current electricity generation assets to avoid large investments in new resources 

                                                 
3 G. Muñoz Melendez, E. Diaz Gonzalez, H. Campbell Ramirez, and M Quintero Nunez, Perfil Energético 2010–
2020 para Baja California: Propuesta y Análisis de Indicadores Energéticos para el Desarrollo de Prospectivas 
Estatales 2012, (p. 71, 75, 76) http://www.investinbaja.gob.mx/docs/es/infraestructura/servicios/electricidad/perfil-
energeticoBC2010-2020.pdf. 
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and infrastructure. These ideas may be viewed as the “low-hanging fruit” for addressing Baja 
California’s near-term energy dilemma. The scenario analyzes the following options: 

 Upgrading the Cerro Prieto Geothermal Field (CPGF) to improve efficiency
 Reducing nontechnical losses through wider penetration of Advanced Metering

Infrastructure (AMI)
 Interconnecting existing generation assets that currently export power
 Promoting participation of the Baja California Norte grid in the California Independent

System Operator (CAISO) Energy Imbalance Market (EIM)
 Upgrading simple cycle gas turbines to combined cycle at the Presidente Juárez Power

Plant in Rosarito.

The analysis suggests how these options could significantly address the expected shortfall in power 
generation capacity in Baja California in the medium- to long-term. However, investments in new 
generation assets, especially leveraging the state’s plentiful renewable energy resources, is still a 
necessary course of action, particularly given the current paucity of renewable generation. 

In 2018, 22% of the total power generation in Baja California came from renewable sources. This 
figure, however, is somewhat misleading, as CFE’s Cerro Prieto geothermal complex represented 
99% of the renewable energy generated in the state and its output has been dropping substantially 
during the last decade. In 2020, Baja California’s energy matrix will incorporate an additional 30 
MW wind farm and a 41 MW solar power plant; that said, given the region’s demand increase, the 
expected total power generation from renewable sources in Baja California is expected to slip to 
21%.  

These figures, particularly the reliance on CPGF, underscore the importance for further 
development and integration of renewable energy resources (wind, solar, and hydro) available in 
Baja California at a level that meets or exceeds the intended national goal of 35% clean electricity 
generation by 2024. Baja California has important resources to meet this goal, and these resources 
can be leveraged to enhance the state’s energy security goals and exporting power into the 
California market. Baja California has some of the highest levels of solar irradiance in Mexico. 
Moreover, land availability, particularly in the municipalities of Mexicali, Tecate, and Ensenada, 
have enough potential to greatly exceed the rising electricity demand. Similarly, the state’s wind 
energy potential presents an important opportunity for facilitating an energy transition and 
boosting economic competitiveness on the back of local energy resources, particularly through the 
use of new wind-turbine models that have larger rotor diameters and a lower levelized cost of 
energy. 

Baja California’s renewable energy potential, however, has been sluggishly deployed, particularly 
in comparison to other regions across Mexico, more so compared to California. As the document 
details, project sponsors and developers face a number of key challenges: 

 Regulatory uncertainty that can affect both permitting and project financing
 Lack of connections to the Mexican National Grid, leading to an inability to send power to

the rest of the country
 High volatility and overall lower averaging wholesale energy prices
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 Transmission constraints or distance to transmission infrastructure
 Problems with securing bankable long-term power purchase agreements in a market with

many assembly plants with medium-term leasing agreements
 Subsidies and CFE-Basic Service Supply rates that do not adequately represent actual

power costs
 Complexity in financing merchant power plants in the nascent market
 Heavy regulation on export projects, along with competition from projects that benefit from

the United States’ Investment Tax Credit or the Production Tax Credit
 Land titles and property issues
 Market knowledge and information.

Despite the myriad challenges, it is feasible for Baja California to not merely reach but exceed the 
set clean energy targets. The state has more than enough local renewable energy resources for its 
own energy security and a clean, diversified power generation matrix. Small and medium scale 
distributed photovoltaic systems, as well as large-scale renewable power plants, could be catalyzed 
by clean energy procurement. Local authorities and industry could play a crucial role in reaching 
clean energy targets through their own power procurement efforts. Clear and stable regulations 
that allow and promote private investment in developing and generating power is imperative.  
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I. Introduction

The energy sector of Baja California is unique among Mexican states in that its electric power grid 
and natural gas pipeline system are not connected to the main Mexican system. It imports the bulk 
of its energy resources, primarily from the United States. With the exception of geothermal energy 
near Mexicali and some recently developed wind and solar projects, most of the state’s electric 
generation is fueled by natural gas, principally imported from the United States and the remainder 
from other parts of the world through the liquefied natural gas (LNG) facility, Energía Costa Azul, 
located near Ensenada.  

The relative isolation of Baja California’s energy sector presents both opportunities and 
challenges. Among the opportunities are the development of the region’s extensive wind and solar 
resources, greater efficiency in the power generation and distribution system, and further 
expansion of its natural gas network. A unique opportunity is the possibility of transborder energy 
development taking advantage of Baja California’s extensive cooperation with the U.S. state of 
California and the latter’s large energy market. Some of the challenges are replacing aging 
infrastructure, finding financial resources to develop new energy projects, and maintaining social 
equity in energy pricing. 

Beyond an assessment of energy infrastructure and the current energy demand outlook, this report 
analyzes two areas of interest in developing a robust power sector for Baja California. The first 
area deals with upgrading and enhancing existing energy-related infrastructure, and the second 
looks at the feasibility of developing Baja California’s extensive but untapped local renewable 
energy resources, especially solar and wind. Two appendixes discuss the current energy policy 
landscape in Mexico and in the State of California.  

II. Current Energy Demand in Baja California

Power demand 
The energy sector of Baja California serves a population of over 3.3 million, with a GDP of 
approximately $28.7 billion. Both Baja California’s population and GDP are growing at substantial 
rates, with population levels expected to reach about 4 million by 2028 according to CONAPO 
projections (Table 1).4 Annual GDP growth is projected at between 2% and 3%, according to initial 
IMF estimates and SENER projections.5 Baja California’s population is on the verge of surpassing 
that of San Diego and Imperial Counties in the U.S. state of California. Tijuana, Baja California’s 
largest city, has a population of over 1.5 million; Mexicali is the next largest, at around 1 million. 

4 Proyecciones de la Población de México y de las Entidades Federativas, 2016-2050,, CONAPO, 2018 
5 IMF growth projections are not specific to Baja California but rather apply to Mexico as a whole; see “World 
Economic Outlook (October 2019) - Real GDP Growth. Likewise, SENER growth projections are not specific to 
Baja California but rather apply to Mexico as a whole; see Prospectiva del Sector Eléctrico 2013–2027, (p. 9). 
However, projections for future energy demand are state-specific; see Prospectiva del Sector Eléctrico 2018–2032, 
(p. 64). 
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Table 1. Projected Mexican Population, 2020–2030 (millions)6 

Year Population in millions 
2020 3.60 

2021 3.66 

2022 3.71 

2023 3.77 

2024 3.82 

2025 3.87 

2026 3.92 

2027 3.97 

2028 4.02 

2029 4.07 

2030 4.11 

Baja California has one of the highest penetrations of power service in the country, especially for 
such a large territory (Table 2). In 2017, the state had an overall electricity service coverage of 
99.11% of the population, although rural coverage was somewhat less at 96.32%. In 2017, CFE 
served 1.3 million customers with a 4% annual customer growth. For this same year, even though 
residential customers (both high and low consumption users) represented 90% of CFE Basic 
Service Supply’s customers, they consumed approximately 34% of the power. This is in sharp 
contrast to the industrial loads, which represent only 1.3% of the client base, but add up to 56% of 
the gross load. 

Table 2. Gross Power Consumption7 

Year / 
Location 

2017 2018 

GWh 
% increase to 
previous year 

GWh 
% increase to 
previous year 

Baja 
California 

13,825 2.9% 14,536 2.7%

National 309,727 3.7% 318,236 5.1% 

Power consumption is concentrated in Mexicali and Tijuana and in the industrial sector. By region, 
consumption of power is as follows: Mexicali (49.5%), Tijuana (33.5%), Ensenada (8.1%), Tecate 
(1.1%), and Rosarito (0.8%).8 By sectors, electricity usage is given in Figure 1. 

6 CONAPO, 2018 
7 Programa Nacional de Desarrollo del Sector Eléctrico 2019–2033, Secretaria de Energia with information from 
CENACE, 2019 
8 Muñoz Melendez et al., Perfil Energético 2010–2020 para Baja California, 5.  
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Figure 1. Power Consumption in the Baja California per Sector9 

 
 
A characteristic of the state is a clear difference in consumption patterns between Mexicali and the 
rest of the state, attributable to Baja California’s different climatic zones. Mexicali, located in the 
Zona Valle, has hot summers that lead to higher air conditioning usage than is common in the more 
moderate Zona Costa. In addition, owing to a combination of robust industrial activity and 
electricity demands for the Colorado River water supply to Tecate, Tijuana, Rosarito, and 
Ensenada, the per capita electricity consumption is several times higher in Zona Valle than in Zona 
Costa (see Figure 2). Both regions, however, are relatively higher electricity consumers than the 
national average, owing to their high industrialization, higher per capita income, and the lack of 
enforcement in building energy efficiency.  
 
Figure 2. Baja California Cities and their Power Consumption Rates10 

 

                                                 
9 Presentation for Consejo Consultivo de CFE en el Estado de Baja California, CFE, 2017 
10 INEGI 2019 
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Both Tijuana and Mexicali have substantial manufacturing sectors compared to other cities in 
Mexico. Mexicali also has a large agricultural sector. The differences in economic sectors and 
electricity usages in the two regions at times creates conflicting interest over rising electricity 
prices brought on by supply gaps. This conflict is a source of concern for the state’s manufacturing 
sector, which is a high electricity consumer and does not receive anything close to the subsidies 
received by residential consumers.11 To illustrate this point, Mexicali consumes about 7.6 GW 
hours annually per every 1,000 residents, a rate that is about six or seven times higher than in 
Rosarito, Tecate, or Ensenada, and about three times as high as in Tijuana.12 

According to SENER projections, both future consumption and future maximum hourly demand 
are set to grow, with impressive increases of 24% and 26% by 2025 respectively compared to 
2018. Tables 3 and 4 show the yearly increase for power consumption and maximum hourly 
demand for the years leading up to 2025.  

Table 3. Future Consumption Projections, 2019–202513 
Year 2018 2019 2020 2021 2022 2023 2024 2025 

GWh 14,423 14,954 15,437 15,955 16,456 16,969 17,485 18,015 

Table 4. Future Max Hourly Demand, 2019–202514 
Year 2018 2019 2020 2021 2022 2023 2024 2025 

MW 2,800 2,898 3,016 3,108 3,205 3,300 3,429 3,530 

Energy intensity per capita is not published in SENER’s projections, but CONAPO and SENER 
projections suggest that energy usage per capita is set to increase over time. Conversely, the energy 

11 Milthon Minor, Riesgo en industria por déficit de electricidad, La Voz de la Frontera, January 16, 2020, 
https://www.lavozdelafrontera.com.mx/local/riesgo-en-industria-por-deficit-de-electricidad-3756836.html. 
12 Energy intensity calculated using the total electricity consumed in the states, the share of each city, and the most 
recent population data. 
13 Prospectiva del Sector Eléctrico 2018–2032 (SENER, 2018), (p. 65) 
14 Prospectiva del Sector Eléctrico 2018–2032 (SENER, 2018), (p. 66) 
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intensity per unit of GDP will peak and then presumably decrease. This is in line with most 
countries’ patterns of energy development, as higher incomes allow consumers to consume more 
energy-intensive products; as the sector services grows and energy efficiency increases, the 
electricity needed to produce the same GDP decreases.  
 
Although the mechanics are intuitive, SENER’s assumptions for the projected GDP and energy 
consumption rates are not explained in any public document, so the figure should be taken with a 
grain of salt. Indeed, even as early as 2019, economic growth appears to be underperforming 
relative to both SENER and IMF predictions.15 However, even in the case of lower-than-expected 
economic and power demand growth, according to National Energy Control Center (CENACE) 
data the demand peaks of August are now nearly 1,300 MW higher than in winter months (Figure 
3).16 Although the 2019 generation data are not available for download, CANACINTRA, an 
industrial chamber for the manufacturing sector, claims that Baja California’s production is about 
500 MW short for peak demand hours. If the gap continues to be unaddressed, industrial users face 
risk of total or partial blackout by the government to curtail demand, as it has occurred. 
 
Figure 3. Baja California Annual Energy Demands17 

 
 

                                                 
15 “Mexico’s Economy Seen Posting 0% Growth in Second Quarter,” Reuters, July 26, 2019, 
https://www.reuters.com/article/us-mexico-economy-gdp-poll/mexicos-economy-seen-posting-0-growth-in-second-
quarter-idUSKCN1UL29A. 
16 Programa de Ampliación y Modernización de la Red Nacional de Transmisión y Redes Generales de Distribución 
del Mercado Eléctrico Mayorista, PRODESEN 2019 – 2033, CENACE, 2018 (p. 81) 
https://www.cenace.gob.mx/Docs/Planeacion/ProgramaRNT/Programa%20de%20Ampliaci%C3%B3n%20y%20M
odernizaci%C3%B3n%20de%20la%20RNT%20y%20RGD%202019%20-%202033.pdf. 
17 Programa de Ampliación y Modernización de la Red Nacional de Transmisión y Redes Generales de Distribución 
del Mercado Eléctrico Mayorista, PRODESEN 2019 – 2033, CENACE, 2018 
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Natural gas demand 
Demand for natural gas is particularly important for Baja California. Owing to its isolation from 
the national grid, it demands large amounts of natural gas to power its plants (in lieu of easy access 
to other fossil fuels) and to ensure grid reliability. During 2019the state consumed ~340 million 
standard cubic feet (ft3) of natural gas per day. Although natural gas is used for some industrial 
applications, the power sector consumes about 93% of the total amount, split between the public 
power sector (45%) and the private power sector (55%).18 Baja California does not produce any of 
its own natural gas and relies entirely on imports, mainly from the United States 

Consumption of natural gas, which is already high by national standards, is set to increase in 2023 
(Table 5). According to the latest Program for the Development of the National Power Grid 
(PRODESEN), the government is slated to build three new combined cycle power plants across 
Mexico for a combined installed capacity of 2,029 MW.19 One of these plants is planned to connect 
to the Baja California grid in a location near San Luis Rio Colorado, Sonora. SENER’s projections 
reflect the increase in demand from the power plants. 

Table 5. Future natural gas Consumption (millions ft3 per day)20 

Year 2018 2019 2020 2021 2022 2023 2024 2025 

MMSCFD 247.4 257.4 280.9 275.1 288.2 514.3 531.9 545.3 

As the natural gas market is consumed mainly by the power sector, both power and natural gas 
demand share many of the same drivers, including the increased presence of manufacturing, 
electricity for water pumping (mainly for urban use), growing population and per capita incomes, 
and hot summer weather. However, natural gas also has unique drivers that have bolstered its 
demand, including its low prices (due to Baja California’s proximity to the United States), 
statewide natural gas transportation and distribution pipeline infrastructure across the state, and an 
increased acceptance of natural gas as a transition fuel for decarbonization. 

III. Current Infrastructure in Baja California

Power Infrastructure 
Baja California’s power sector consists mainly of imported natural gas and renewable power 
plants, with publicly financed transmission lines and two main border-crossing areas that are 
connected to the WECC (Figure 4). 

18 Muñoz Melendez et al., Perfil Energético 2010–2020 para Baja California, 71, 75, 76. 
19 CENACE, PRODESEN 2018–2032 (SENER, 2018), 224, 
https://www.gob.mx/cms/uploads/attachment/file/331770/PRODESEN-2018-2032-definitiva.pdf. 
20 Prospectiva de gas natural 2018–2032, Secretaria de Energia, 2018 (p. 69), 
https://base.energia.gob.mx/Prospectivas18-32/PGN_18_32_F.pdf. 
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Figure 4. Power Infrastructure in Baja California21 

Currently 14 utility-scale power plants are operational in Baja California with a combined installed 
capacity of 4,049MW (Table 6, Figure 5). However, not all of the units are under the same 
regulatory framework. With 1,102 MW destined for export to California, that leaves Baja 
California with an effective installed capacity of 2,947 MW. Considering that not all facilities are 
fully operational at the same time actual capacity is insufficient to meet current peak load and the 
projected increases in demand.  

Table 6. Main Power Plants in Baja California 
Name Technology Owner Capacity 

(MW) 
Location Regulatory 

framework 
Buyer 

CI Cedros Internal combustion CFE 1 Ensenada Generator CFE-Basic Service 
Supplier 

Cerro Prieto Solar Solar photovoltaic CFE 5 Mexicali Generator CFE-Basic Service 
Supplier 

Parque Eólico 
Rumorosa 

Wind State 
Government 

of Baja 
California 

10 Tecate Selfsupply City of Mexicali 

Turbo-gas Ciprés Turbogas CFE 28 Ensenada Peaker Wholesale Market 

Energía Costa Azul 
(ECA) 

Internal combustion 
(natural gas) 

IEnova 38.5 Ensenada Selfsupply Energia Costa 
Azul 

Rumorosa Solar Solar photovoltaic IEnova 41 Mexicali Generator CFE-Basic Service 
Supplier 

Turbo-gas Mexicali Turbogas CFE 62 Mexicali Peaker Wholesale Market 

EAX – AA Combined cycle 
(natural gas) 

SAAVI 80 Mexicali Selfsupply Industial users 

Energia Sierra de 
Juarez 

Wind IEnova 157 Tecate Export San Diego Gas & 
Electric 

21 Andres Prieto, with data from the North American Cooperation on Energy Information, 2019 
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EAX – Gen Combined cycle 
(natural gas) 

SAAVI 165 Mexicali Generator Industry, 
Wholesale Market 

Baja California III Combined cycle 
(natural gas) 

Iberdrola 324 Ensenada Generator CFE- Basic 
Service Supplier, 
Wholesale Market 

Cerro Prieto Geothermal CFE 340 Mexicali Generator Wholesale Market 

Turbo-gas Tijuana Turbogas CFE 345 Tijuana Generator Wholesale Market 

La Rosita Combined cycle 
(natural gas) 

SAAVI 320 Mexicali Export Wholesale Market 

La Rosita Combined cycle 
(natural gas) 

SAAVI 489 Mexicali Generator CFE- Basic 
Service Supplier 

Termoeléctrica de 
Mexicali 

Combined cycle 
(natural gas) 

IEnova 625 Mexicali Export Wholesale Market 

Presidente Juárez Combined cycle 
(natural gas) 

CFE 1063 Rosarito Generator CFE – Basic 
Service Supplier, 
Wholesale Market 

Figure 5. Installed Capacity in Baja California Power Plants  

Moreover, the latest PRODESEN identified a total of 317 MW of capacity as nonoperational, 
including two units at Cerro Prieto, one unit at Tijuana Turbogas, and a 150 MW unit at Presidente 
Juarez.22 (See Figure 6.) The most salient case of underutilization is that of Cerro Prieto. Once the 
second-largest geothermal power plant in the world, it had an effective capacity of only 340 MW 
compared to its installed capacity of 570 MW. Cerro Prieto suffered major capacity retirement in 
2011, when four of thirteen turbines were shut down permanently (decommissioned) because of 
the lack of steam, reducing the original installed capacity from 720 MW to 570 MW. In other 
words, Cerro Prieto is now operating at a little less than 60% its installed capacity and less than 
50% its original capacity.  

22 Programa de Desarrollo del Sistema Eléctrico Nacional 2019-2033 (PRODESEN), Secretaria de Energia, 2019 
(p. 44) 
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Baja California’s grid is equipped with about 1,038 km of transmission lines at a voltage of 230 
kV (Figure 7).23 The system provides 3 main intercity connections: Tijuana–Ensenada (255 MW), 
Tijuana–Mexicali (520 MW), and Mexicali–San Luis Río Colorado (315 MW).24 

Figure 7. Domestic and International Transmission, Baja California25 

Baja California’s prospect of connecting to the national grid has long been discussed, and the most 
recent interconnection proposal would have had a capacity of 1,500 MW (initial operation of 1,000 
MW), through approximately 700 kilometers of 500 kilovolt (kV) level lines, connecting the 
substations of Mexicali and Hermosillo.26 The incoming electricity would be more than enough to 
address the summer gap. However, once again the project has been put on hold27. 

Baja California, a WECC member, has two international power connections clusters with 
California, one at the Tijuana-Miguel border and another at the La Rosita-Imperial Valley border 

23 Prospectiva del Sector Eléctrico 2018–2032, Secretaria de Energia, 2018, (p. 55). 
24 Programa de Desarrollo del Sistema Eléctrico Nacional 2019-2033 (PRODESEN), Secretaria de Energia, 2019 
(p. 39). 
25 Andres Prieto, with data from the North American Cooperation on Energy Information, 2019 

26 Ibid., 100. 
27 Programa de Desarrollo del Sistema Eléctrico Nacional 2019-2033 (PRODESEN), Secretaria de Energia, 2019 
(p. 148). 
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(Table 7). Both of these consist of synchronous 230-kV lines with a transfer capacity of 800 MW. 
Although Mexico does export the full transfer capacity at Tijuana, the imports from Imperial 
Valley are generally little over half the transfer capacity. Full usage of the transfer capacity is often 
discussed for its potential to address the supply gap noted above, but perceived risks of outages 
and supply shortage in California itself—California is the largest energy importer in the United 
States—have limited these transfers in the past.28 

Table 7. Cross-border Power Transmission Lines29 

Line Name Owner City 
Number 
of Lines 

Voltage 
(kV) 

Tijuana I CFE Tijuana 1 230 

San Diego Gas 
and Electric 

Miguel 1 230 

La Rosita II Intergen Mexicali 1 230 

La Rosita I Intergen Mexicali 2 230(2) 

Termoelectrica 
US Ltd 

IEnova 
Sempra 

Mexicali 2 230 (2) 

Baja 
California 

Power 

Mexicali 
- La

Rosita 
1 230

Termoelectrica 
US Ltd 

Mexicali 2 230 

San Diego Gas 
and Electric 

Imperial 
Valley 

2 230(2)

Natural Gas Infrastructure 
Baja California’s gas infrastructure consists of two privately owned gas pipelines, three clusters 
for international interconnection, and one privately owned LNG terminal (Figure 8).  

28 Arizona-Southern California Outages on September 8, 2011: Causes and Recommendations, Federal Energy 
Regulatory Commission and the North American Electric Reliability Corporation, April 2012, (p. 25), 
https://www.nerc.com/pa/rrm/ea/September%202011%20Southwest%20Blackout%20Event%20Document%20L/A
ZOutage_Report_01MAY12.pdf. 
29 North American Cooperation on Energy Information 
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Figure 8. Natural Gas Infrastructure in Baja California30 

Source: North American Cooperation on Energy Information 

Energía Costa Azul (ECA) LNG, located in the Ensenada area, started operations in 2008, and is 
owned and operated by IEnova, a Sempra Energy subsidiary. Costa Azul, the first facility of its 
kind on Mexico’s west coast, has processing and regasification capabilities of 1.3 billion ft3 of 
LNG per day. LNG carrier ships can hold up to 220,000 cubic meters (m3) of LNG and can dock 
in the deep-water port to unload (Figure 9, Table 8).31 The natural gas is used mainly to produce 
electricity. 

Figure 9. LNG Terminals in Baja California 

30 Andres Prieto, with data from the North American Cooperation on Energy Information, 2019 

31 “Costa Azul LNG Import Facility,” Whessoe, n.d. http://www.whessoe.co.uk/experience/lng-tanks/costa-azul-lng-
import-facility/. 
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Table 8. Costa Azul Facility Specifications32 

Owner 
Imp-
Exp 

Regasification 
(billion ft3 per day) 

Liquefication 
(billion ft3 per day) 

Storage 
(million ft3) 

Storage 
(million m3) 

Energía Costa Azul, S. de R. 
L. de C. V.

Import 1.3 0 11.3 0.32 

Source: North American Cooperation on Energy Information (NACEI) http://www.nacei.org/#!/maps 

Baja California’s international gas border crossings, a crucial component of the state’s energy 
security, comprise a combined volume of 2 billion ft3 of natural gas per day. Firms that have 
invested in the pipelines include SDG&E, Ecogas, Sempra, TransCanada, and Southern California 
Gas Co (Figure 10).  

Figure 10. Gas Border Crossings in Baja California 

The region’s two major pipelines are owned privately (Figure 11). The smaller pipeline is owned 
by Conceptos Energeticos (EcoGas, an IEnova company) and supplies mainly Toyota Motors 
Manufacturing facilities. It is 84 meters in length and 168 inches in diameter, and can transport 9.4 
million ft3 per day.33 The larger pipeline is owned by Transportadora de Gas (an Ienova company) 
and mainly supplies the President Juarez plant, which supplies power mainly to the state’s 
manufacturing sector. It is 36 kilometers long and 30 inches in diameter, and transports about 22.9 
million ft3 yearly.34 The pipelines are not connected—perhaps unsurprisingly, as they are both 
owned privately—but this is not to say that they should remain so. The federal government has no 
pipelines planned for the state, perhaps in part because of the existing private infrastructure and 
the isolation of the Baja California grid.  

32 North American Cooperation on Energy Information, 2019 
33 “Título de Permiso de Transporte de Gas Natural Num. G/146/TRA/2003 Otorgado a Conceptos Energéticos 
Mexicanos,” S. DE R.L. DE C.V., November 27, 2003, http://drive.cre.gob.mx/Drive/ObtenerPermiso/?id=15. 
34 “Titulo de Permiso de Transporte de Gas Num. G/051/Tra/98 Otorgado a Transportadora de Gas Natural de Baja 
California,” S. DE R.L. DE C.V., December 16, 1998, http://drive.cre.gob.mx/Drive/ObtenerPermiso/?id=65. 
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Figure 11. Gas Pipelines in Baja California35 

IV. Optimization Scenario

Overview 
The first scenario to address the projected capacity shortfall in Baja California through 2025 
consists of optimizing use of current electricity generation assets to avoid large investments in new 
resources and infrastructure. The scenario focuses on upgrading the Cerro Prieto Geothermal Field 
(CPGF) to improve efficiency, reducing non-technical losses through wider penetration of AMI, 
interconnecting existing generation assets that currently export power, and promoting participation 
of the Baja California Norte grid in the CAISO EIM. It also looks at upgrading simple cycle gas 
turbines to combined cycle at the Presidente Juárez Power Plant in Rosarito. 

Upgrading the Cerro Prieto Geothermal Field 
As mentioned previously, CPGF has suffered a number of capacity reductions since it was first 
commissioned in 1973. The first of these reductions started in 2011. Since then, CPGF has gone 
from 720 MW of capacity to 340 MW, a decline of more than 50%. Some of this lost capacity, 
however, can be restored through technical improvements that address a number of inefficiencies 
in current electricity production at the field.  

Most upgrades are centered around increasing energy utilization in the fluid transportation 
network. More specifically, the thermal insulation surrounding the steam pipeline networks has 
deteriorated from its original state, primarily because of weathering and fatigue from field 
operations.36 It is estimated that 18% to 20% of the original thermal insulation surrounding the 
steam pipeline networks is “deteriorated, damaged, or absent,” resulting in heat losses that translate 
into approximately 17.6 MWe (megawatts electric), or 2.5% of CPGF’s original capacity.37 
Repairing the thermal insulation of the pipeline networks could restore this capacity without the 
need for reinjection or other, more costly measures.  

35 Andres Prieto, with data from the North American Cooperation on Energy Information, 2019 
36 Alfonso García-Gutiérrez et al., Improved Energy Utilization in the Cerro Prieto Geothermal Field Fluid 
Transportation Network, GRC Transactions 36 (2012), (p. 1064), http://pubs.geothermal-
library.org/lib/grc/1030362.pdf. 
37 Ibid., 1064. 
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Another avenue to increase efficiency of the CPGF fluid transportation network concerns the reuse 
of the residual energy contained in the separated water. After the initial steam is captured from the 
explosive boiling that occurs when the geothermal well water is drawn and depressurized, the 
excess water is still hot enough to use for steam generation. Eighty-one wells at CPGF deliver 
enough separated water at high enough temperatures to install binary cycle power plants and 
capture residual energy.38 This process would result in a capacity increase of approximately 32.3 
MWe, or 4.5% of CPGF’s original capacity.39  

Additional efficiency-improving measures include taking advantage of excess steam pressure at 
certain power plants within the field, better leveraging of high-pressure wells to extract greater 
amounts of steam, and addition of steam collectors to increase the volume of separated steam that 
is fed to the turbines, resulting in more electricity generation. These upgrades are relatively minor 
and require no significant new investments or reinjection of wells at CPGF. Together with the 
improvements in thermal insulation and reuse of residual energy contained in the separated water, 
capacity increases at CPGF could total 83 MWe.40 

Reducing Nontechnical Losses 
Aside from the efficiency gains that can increase capacity at CPGF, a reduction in nontechnical 
electricity losses in Baja California would be integral to increasing the amount of electricity 
available for final consumption. Nontechnical losses—defined as those related to energy theft, 
meter measurement error, and administrative errors—are a persistent problem in Baja California. 
High-voltage nontechnical losses averaged approximately 2.2% of gross generation annually from 
2016 to 2017, while medium- and low-voltage losses averaged approximately 2.3% over the same 
period.41 This accounts for approximately 800 GWh of lost electricity annually, or 5.6% of gross 
consumption.42 Reduction in nontechnical losses will depend primarily on the penetration of AMI, 
a term used to describe more advanced meter-measuring devices.  

Greater penetration of AMI delivers a range of benefits that address nontechnical losses, including 
improvements in system operation and customer service.43 Within system operation, AMI provides 
better analysis of energy usage to detect patterns and anomalies that might indicate an illegal use 
of electricity, allowing utilities to identify circuits with the greatest losses and establish a probable 
area in which the illegal use of electricity is occurring.44 Other system operation benefits include 
increased meter reading accuracy and easier outage management. These benefits can contribute to 
significant reductions in nontechnical losses.45 

In customer service, AMI allows for faster detection of meter failure, billing accuracy 
improvements, and (most importantly) creation of customer energy profiles to allow for energy 

38 Ibid., 1064. 
39 Ibid., 1064. 
40 Ibid., 1065 
41 Informe Anual 2017, Comision Federal de Electricidad, (p. 101 and 2012)] 
42 Programa de Desarrollo del Sistema Eléctrico Nacional 2019-2033 (PRODESEN), Secretaria de Energia, 2019 
(p. 140) 
43 Advanced Metering Infrastructure (AMI), Electric Power Research Institute, February 2007, 
https://www.ferc.gov/EventCalendar/Files/20070423091846-EPRI%20-%20Advanced%20Metering.pdf. 
44 Informe Anual, Comision Federal de Electrcidad (p. 100) 
45 “Advanced Metering Infrastructure (AMI).” 
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efficiency improvements and demand response. With specific off-takers in Baja California that 
consume large amounts of electricity, demand requests can be pinged via AMI to more efficiently 
balance load with supply. Industrial entities such as Comisión Estatal del Agua (State Government 
Agency that operates the Colorado River – Tijuana Aqueduct) (~80 MW), Siderúrgica de Baja 
California (~50 MW), and Fabrica de Papel San Francisco (~30 MW) are potential candidates 
for a demand response program. These measures also can reduce nontechnical losses and increase 
the amount of electricity available for final consumption.  

The SENER 2016–2030 electricity sector outlook set the following goals in Table 9 for AMI 
penetration in Baja California: 

Table 9. Baja California Electricity Sector Goals for AMI devices 
Year 2019 2020 Total 

AMI Devices 37,267 40,993 78,260 

SENER estimated the cost per unit to be approximately MXN$3,345, bringing the total cost to 
approximately MXN$261.8 million.46  

Participation in the Western Electricity Coordinating Council’s Energy 
Imbalance Market 
To further address the projected capacity shortfall in Baja California through 2025, CENACE 
should continue to pursue participation in the WECC EIM, which would give the Baja California 
Norte grid access to the 15-minute and real-time market in the western interconnection. Given that 
California alone curtailed more than 460 GWh of renewable energy in 2018, there is ample 
potential to address Baja California’s capacity shortfalls by taking advantage of low cost and 
carbon-free electricity generated across the border.47 To join the EIM, Baja California must satisfy 
a number of technical and operational requirements, the most pertinent of which are outlined 
below.  

During the six-month trial period for aspiring entrants into the EIM, CAISO, the EIM’s managing 
entity, is most concerned with stable electricity prices within reasonable ranges and balanced 
schedules.48 As such, CENACE, as the balancing authority for the Baja California Norte grid, must 
demonstrate to CAISO that it has the ability to balance electricity supply and demand within the 
Baja California Norte grid and undergo a resource sufficiency evaluation. This evaluation consists 
of feasibility, capacity, and flexible ramping tests.49 

46 Programa de Desarrollo del Sistema Eléctrico Nacional (PRODESEN 2016-2030), Secretaria de Energia, 2015, 
(p. 168), https://www.gob.mx/cms/uploads/attachment/file/102165/PRODESEN_2016-2030_2.pdf. 
47 “Managing Oversupply,” CAISO, n.d., http://www.caiso.com/informed/Pages/ManagingOversupply.aspx. 
48 “Energy Imbalance Market July 1 – July 31, 2019: Transition Period Report BANCSMUD EIM Entity” (CAISO, 
September 9, 2019), 3, http://www.caiso.com/Documents/Sep9-2019-EIMTransitionPeriodReport-BANC-SMUD-
Jul2019-ER15-2565.pdf. 
49 “California Independent System Operator Corporation Fifth Replacement FERC Electric Tariff (Open Access 
Transmission Tariff)” (CAISO, September 28, 2019), 694, http://www.caiso.com/Documents/Conformed-Tariff-
asof-Sep28-2019.pdf. 
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The benefits of pursuing optimization through participation in the EIM include reduction in carbon 
intensity of electricity use in Baja California, as the grid will likely utilize electricity generated 
from renewable resources in the western interconnection. This arrangement also has the potential 
to translate into reduced costs for consumers, as the low marginal cost of electricity generated from 
renewables will exert downward pressure on electricity prices. CENACE also may be able to 
reduce its flexibility reserves, or the capacity scheduled in the day-ahead to account for hour-ahead 
variations in wind and solar. In the third quarter of 2019, EIM participants enjoyed a 49% reduction 
in flexibility reserves as a direct result of their participation.50  

Upgrading Thermoelectric Plants to Combined Cycle 
Increasing electricity generation from conventional thermoelectric plants at Presidente Juárez is 
also an option to increase capacity in the Baja California Norte grid, though at a higher cost than 
the other measures. Located in Rosarito, the Presidente Juárez power plant is rated for a capacity 
of 1,063 MW. The majority of the units operate on combined cycle, which uses waste heat from 
the gas-turbine electricity generation to power an additional steam turbine, in some cases 
generating an additional 50% of electricity.51 However, two units with a combined capacity of 320 
MW and 516 GWh of gross generation are still operating on simple cycle. The average cost 
worldwide to upgrade simple cycle gas turbines to combined cycle is approximately 
MXN$20,000/kW, meaning that the rough cost of upgrading the Presidente Juárez units would be 
around MXN$6.4 billion.52 Given a capacity factor of 70%, the expected increase in gross 
generation due to greater efficiency is approximately 480 GWh annually. This is a significant 
percentage of the projected increase in yearly demand through 2025.53  

Off-taking from Termoeléctrica de Mexicali 
Lastly, Termoeléctrica de Mexicali (TDM) is a combined cycle natural gas power plant on the 
western outskirts of Mexicali with 625 MW of installed capacity. The facility, which is owned and 
operated by Sempra Energy’s Mexican subsidiary IENOVA, exports 100% of its output. The 
facility has two 185.3 MW combustion units and a 310.25 MW steam turbine unit. During 2018, 
the three units exported more than 3,698 GWh.54 TDM is located 1.3 kilometers away from La 
Rosita Substation, and could be either segmented into two distinct facilities (one for export and 
another for the local market) or completely converted it to a power plant serving the market in 
Baja California. This option’s main hurdle is commercial. TDM currently has a strong dollar-
denominated market for its power in California, so tying it into the Baja California grid would 
require finding sufficient off-takers for this power during the whole year—not just the summer 
period.  

50 Western EIM Benefits Report – Third Quarter 2019, CAISO, (p. 3) 
51 Angel Cancino, “Combined Cycle,” Student Energy, n.d., https://www.studentenergy.org/topics/combined-cycle. 
52 “Potential $200 Billion Market to Convert Simple Cycle Gas Turbines to Combined Cycle Operation,” Pollution 
Solutions, August 5, 2014, https://www.pollutionsolutions-online.com/news/green-energy/42/mcilvaine-
company/potential-200-billion-market-to-convert-simple-cycle-gas-turbines-to-combined-cycle-operation/31218. 
53 CENACE, “Informe de la Tecnología de Generación de Referencia,” Dirección de Administración del Mercado, 
Subdirección de Operación del Mercado, 2017, (p. 6), 
https://www.cenace.gob.mx/Docs/MercadoOperacion/TecnologiaGeneracionReferencia/2018/Tecnolog%C3%ADa
%20Generaci%C3%B3n%20Referencia%202017%20v2017%2010%2025%20Preliminar.pdf. 
54 https://ww2.energy.ca.gov/almanac/electricity_data/web_qfer/Power_Plant_Statistical_Information_cms.php  
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Data Source: National Renewable Energy Laboratory (NREL), CFE-GEIX, Alliance for Sustainable Energy LLC, 
U.S. Department of Energy (DOE), U.S. Agency for International Development (USAID) 

Optimization Scenario Summary and Conclusion 
These measures are significant and could fully address the expected shortfall in capacity in Baja 
California in the medium to long term. Refurbishing CPGF components, developing AMI, 
participating the WECC EIM, and drawing electricity from the TDM plant are all important 
options to build the foundation of a smarter, cheaper grid and satisfy the increase in demand. 
However, investments in new generation assets, especially renewable generation, is still a 
necessary course of action and will be discussed in the next section.  

V. Renewable Energy Maximization Scenario

Overview 
This scenario focuses on the integration of renewable energy resources (wind, solar, and hydro) 
available in Baja California at a level that meets or exceeds the intended national goal of 35% 
clean electricity generation by 2024. Baja California has important resources to meet this goal; in 
doing so, it also may be able to enhance the state’s energy security goals and export power into 
the California market.  

Figure 12. National Solar Irradiance Distribution  
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Data Source: Dynamically generated RED-E Analysis Result. NREL, CFE-GEIX, Alliance for Sustainable 
Energy LLC, DOE, USAID 

Figure 13. Baja California Wind Power Distribution  

As seen in Figure 12 above, the state has some of the highest levels of solar irradiance in the 
country. Land availability, particularly in the municipalities of Mexicali, Tecate, and Ensenada, 
can provide enough potential to greatly exceed the rising electricity demand.  

Wind Potential in Baja California 

 

 
 
As depicted in Figure 13 above, the state’s wind energy potential similarly presents an important 
opportunity for facilitating an energy transition and boosting economic competitiveness on the 
back of local energy resources. Baja California’s wind energy potential likely will continue 
developing as new wind-turbine models with larger rotor diameters produce greater output, and 
the state’s lower levelized cost of energy make it attractive for development.  
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Figure 14. Sites Identified or Studied for Renewable Electricity Generation Projects 

Baja California’s renewable energy potential, however, has been sluggishly deployed, particularly 
in comparison to other regions across Mexico and even more so compared to California. Project 
sponsors and developers face the following key challenges: 

 Regulatory uncertainty that can affect both permitting and project financing
 Lack of connections to the Mexican National Grid, leading to an inability to send power

to the rest of the country
 High volatility and overall lower averaging wholesale energy prices
 Transmission constraints or distance to transmission infrastructure
 Problems with securing bankable long-term power purchase agreements in a market with

many assembly plants with medium-term leasing agreements
 Subsidies and CFE-Basic Service Supply rates that do not adequately represent actual

power costs
 Complexity in financing merchant power plants in the nascent market
 Heavy regulation on export projects, along with competition from projects that benefit

from the United States’ Investment Tax Credit or the Production Tax Credit
 Land titles and property issues
 Market knowledge and information.

Data Source: NREL, CFE-GEIX, Alliance for Sustainable Energy LLC, DOE, USAID 
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As a result, Baja California is heavily dependent on imported energy from the United States, either 
in the form of natural gas or electricity. Without accounting for the generation facilities within 
Baja California that export their output, natural gas accounts for 87% of the installed capacity and 
yet Baja California imports this resource. The only local energy resources in Baja California are 
renewable resources, primarily geothermal heat, solar, and wind power.  

In 2018, 22% of the total power generation in Baja California came from renewable sources. 
During this period, CFE’s CPGF produced 3,070 GWh, representing 99% of the renewable energy 
generated. By 2020, Baja California’s energy matrix will incorporate an additional wind farm with 
30 MW (a legacy self-supply project) and a 41 MW solar power plant. Yet given the region’s 
demand increase, the expected total power generation from renewable sources in Baja California 
is expected to reach 21%—a slight decline in actual terms. SENER expects total electricity 
generation to reach 15,437 GWh in 2020 and increase to 17,485 by the year 2024 (Table 10).  

Table 10. Baja California Power Generation Projections 
Data/Year 2018 2019 2020 2021 2022 2023 2024 
Total GWh 
generation 

14,423 14,954 15,437 15,955 16,464 16,969 17,485 

35% 
Renewable 
energy 
target 

5,048 5,234 5,403 5,584 5,762 5,939 6,120 

Taking the Mexican federal government’s renewable energy target set by the Energy Transition 
Law, Mexico has to reach 25% of its power generation with clean energy by 2018, 30% by 2021, 
and 35% by 2025. For Baja California, as its own grid, this signifies that by the end of 2024 at 
least 6,120 GWh of electricity should come from clean energy sources. This section addresses the 
fact that Baja California has unused abundant renewable energy resources, and traces a route to 
achieve a goal of 35% of its local renewable energy potential by 2020 through the following 
strategies: distributed energy resources; battery storage; and increases in utility scale resources in 
wind, solar, hydro, and geothermal generation. 

Distributed Energy Resources 

Solar energy has a long history in Baja California, with seminal projects like Sontlan in the late 
1970s. However, it was not until 2005 that the state government and CFE sponsored the first grid-
connected net metering photovoltaic systems in Mexico as a pilot project in Mexicali. Yet 
according to the CRE, with data from CFE-Distribution by July 2019, Baja California had 23.86 
MW of installed capacity in distributed photovoltaic systems55. Considering an average 15% plant 
factor, these 23.86 MW of solar generated 30 GWh of power, representing approximately 1% of 
the state’s renewable electricity. Mexico’s leader in installed photovoltaic capacity is Jalisco, with 
more than 126 MW of grid-connected solar. The Mexican Association of Banks along with the 
Mexico Climate Initiative published a market study for small-scale photovoltaic distributed 

55 CRE, Evolución de Contratos de Pequeña y Mediana Escala / Generación Distribuida, July 2019 
https://www.gob.mx/cms/uploads/attachment/file/483322/Estadisticas_GD_2019-1.pdf 
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generation in 2017 and identified technically and financially viable potential in Mexico for 
different types of power rates56. Unfortunately, the report aggregates Baja California and Baja 
California Sur into a single market with the following potential with technical and environmental 
feasibility (Table 11). 

Table 11. Market Potential for Distributed Energy Resources 

SECTOR 
POTENTIAL WITH TECHNICAL AND 

ENVIRONMENTAL FEASIBILITY 
Residential 39 MW 
Low voltage businesses 210 MW 
Medium voltage businesses 310 MW 

TOTAL 559 MW57 

Considering the market potential (which should be at least 450 MW for the state of Baja California) 
as well as the continuous reduction in cost, improvements in technology, and the clear public 
policy on this type of generation, distributed generation photovoltaic systems will play a critical 
role in the grid. New regulations, like the Collective Distributed Generation Supply Contract 
approved by the Energy Regulation Commission , may yield several possible projects, particularly 
with small businesses in malls and large commercial space. The state and city governments should 
develop policies and programs to streamline distributed generation photovoltaic projects 
throughout the state. By establishing a 500 MW overall installed capacity, photovoltaic sources 
could represent 11% of the overall renewable energy generated in the state for local consumption. 
Small- and medium-scale solar connected to the distribution grid in Baja California should be an 
integral part of the state’s energy transition.  

Battery storage  
According to the 2019 Battery Price Survey published by Bloomberg New Energy Finance, battery 
prices fell to $156/kWh in 2019 and are forecast to be close to $100/kWh by 202458. Another 
market reference comes from the firm Lazard, which publishes reports on the levelized cost of 
energy for different technologies. In its Levelized Cost of Storage report published in November 
201959, the firm identifies energy storage technologies for the wholesale market applications in the 
United States that now compete with gas-peaker power plants on price. Considering the reduction 
of battery prices expected in the next five years, battery storage will be able to secure an increasing 
portion of the market for energy arbitrage, spinning reserve, resource adequacy (peak-loading 
requirement), demand response, and other applications.  

Increase in utility-scale renewable sources 
In 2019, 98% of the renewable generated electricity consumed locally came from CFE’s CPGF. 
Baja California should aim to diversify its matrix sourcing from every financially feasible 
technology that can be used in the region. Currently, approximately 636 MW of utility-scale solar 

56 Asociación de Bancos de Mexico, Iniciativa Climatica de Mexico, Mercado de energía fotovoltaica de baja escala, 
Generación Distribuida, 2017, https://www.abm.org.mx/descargas/Paneles_Solares_2017.pdf 
57 Ibid 
58 Bloomberg New Energy Finance, 2019 Battery Price Survey 
59 Lazard, Levelized Cost of Storage Analysis, Version 5.0, 2019, https://www.lazard.com/media/451087/lazards-
levelized-cost-of-storage-version-50-vf.pdf 
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are actively under development in the Baja California, and by 2024 these projects could represent 
22% of the renewable electricity. Wind project development, which is more site-specific than 
solar, has greater interconnection challenges due to transmission infrastructure; that said, an 
additional capacity of approximately 100 MW is likely to come online within the next four years. 
Baja California also has potential for small-hydro and biogas associated with its water 
transportation and treatment infrastructure. By using proven technologies and business-models, 
Baja California should be able to include approximately 32 MW of installed capacity in these 
technologies (Table 12).  

These potential utility-scale power-plants, however, are unlikely to reach commercial operations 
if the challenges mentioned above are not addressed, let alone resolved. Considering that in 
January 2019 the Mexican government indefinitely cancelled a project to connect Baja California 
to the Mexican National Grid, developers and power producers must find innovative ways to get 
their products to the market within Baja California. Current energy regulations allow for end-users 
to opt-out of CFE’s Basic Service Supply and register to buy from load-serving-entities called 
Qualified Suppliers. In this power procurement process, end-users likely will lean toward new 
renewable sources, not only to meet corporate mandates but also to take advantage of renewables’ 
competitive levelized cost of energy. State and city governments, water utilities, and industrial 
power users are likely protagonists in getting these potential utility-scale renewable power plants 
to full operations through their purchase power.  

Table 12. Projected Power Generation for Renewable Resources 
Data/Year 2018 2019 2020 2021 2022 2023 2024 

Total GWh generation 14,423 14,954 15,437 15,955 16,464 16,969 17,485 

35% 5048 5234 5403 5584 5762 5939 6120 

Cerro Prieto (G) 
3,070  3,009  2,858  2,715  2,579  2,451  2,328  

Parque Eolico 
Rumorosa I (W) 23  23  22  25  24  23  22  
Cerro Prieto Solar (S) 

10  10  10  10  10  10  9  
Rumorosa Solar I (S) 

117  117  117  117  117  
San Matias (W) 

89  88  87  86  85  
Potential solar 

168  251  580  1,385  1,385  
Potential wind 

197  197  329  
Potential hydro 

104  104  104  
Potential biomass 

79  79  79  
Solar Distributed 
Generation (S) 30  33  99  197  394  526  657  
Storage 

0.50  1.00  2.00  5.00  
Sum 

3,133  3,074  3,363  3,486  4,584  6,197  6,338  
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Percentage of goal 
achieved 

22% 21% 22% 22% 28% 37% 36% 

 
Renewable Energy Maximization Scenario Summary and Conclusion 
For Baja California, reaching and even exceeding the set clean energy targets is a feasible 
possibility. The state has more than enough local renewable energy resources for its own energy 
security and a clean, diversified power generation matrix. Small- and medium-scale distributed 
photovoltaic systems, as well as large-scale renewable power plants, could be catalyzed by clean 
energy procurement. Local authorities and industry could play a crucial role in reaching clean 
energy targets through their own power procurement efforts. Clear and stable regulations that 
allow and promote private investment in developing and generating power is imperative.  
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Appendix I. Mexico Energy Policy Landscape 
 
Federal Policy  
Today, federal energy policy in Mexico is largely determined by the transformational energy 
reform of 2013. That reform provided a number of new laws, roles, and institutions for the power, 
oil, and natural gas sectors that entailed a complete paradigm shift in Mexican energy policy. The 
purposes of the reform were to harness market forces to attract new foreign and domestic 
investments, increase transparency and rule of law, guarantee energy security, and promote the 
environmental sustainability of the sector. 
 
Like many transformations of this scale, its conception stemmed from crisis. For many decades, 
oil production had been a leading source of government budget revenue, but it began to decline 
because of insufficient capacity to extract deep-water and shale resources, causing strains on 
national public finance and concerns over Mexico’s ability to meet energy demand. In parallel, 
electricity supply inefficiencies caused by underinvestment drove power costs higher, harming the 
competitiveness of the country’s vital manufacturing industry and increasing the volume of 
subsidies to supply power to the growing population. Finally, Mexico’s energy supply still relied 
largely on fossil fuels, which exacerbated local air pollution and put the country off track to meet 
its ambitious climate policy targets. Given the increasing financial, economic, and environmental 
challenges of the sector, the reform made an ambitious attempt to address them all.  
 
The reforms resulted in several changes to the Mexican Constitution in the form of 10 new laws 
and 12 modified ones. Perhaps the most salient change introduced was converting the state-owned 
monopolies Petróleos Mexicanos (PEMEX) and the Federal Electricity Commission (CFE) into 
State Productive Enterprises, which are expected to follow a business-driven strategy and face new 
market competitors and are now subject to normal corporate taxation. In addition, CFE is legally 
unbundled into separate subsidiaries for transmission, distribution, and power generation. For the 
power sector, it introduced a wholesale and retail market competition scheme akin to that of most 
of the United States, and has similar (albeit slower moving) market-oriented reforms for natural 
gas.  
 
Some of the key pieces of legislation are: 

 The Coordinated Energy Regulatory Agencies Law, which grants regulatory authority to 
two independent agencies: the Energy Regulatory Commission (CRE) and the National 
Hydrocarbons Commission (CNH).  

 The Hydrocarbons Law, which authorizes and regulates the participation of private actors 
in the sector via service and profit-sharing contracts, licenses, and permits, and creates an 
independent system operator for the gas pipeline network, the National Gas Control Center 
(CENAGAS).  

 The Electric Industry Law, which redefines the roles of the energy regulatory agency CRE 
and separates the transmission grid operator, the National Energy Control Center 
(CENACE), from the state utility CFE.  

 
Although the CRE and CNH existed before the reform, their roles were greatly expanded and their 
autonomy was strengthened by granting them budgetary independence and by having their board 
of directors nominees proposed by the president but ultimately elected by the Senate, providing a 
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check and balance to the executive branch. The relevance of the new regulatory regime can hardly 
be overstated. Previously, both PEMEX and CFE were largely subject to a combination of self-
regulation and moderate executive branch control—and little else. In the new scheme, the power 
sector now faces CRE as the primary energy regulator, and it serves as one of the focal institutions 
that transitions away from the previous vertically integrated scheme. CRE is now responsible for 
(1) regulating the storage, transport, distribution, retail, and commercialization of hydrocarbons; 
(2) regulating power generation and interconnection contracts; (3) providing tariff regulation for 
transmission, distribution, and operation of basic electricity services; (4) issuing electricity 
wholesale market rules and supervising their operation; (5) verifying the requirements for clean 
energy certificates; and (6) regulating the national electricity grid in terms of efficiency and 
quality.  
 
Equally important is the role of CENACE, now an independent system operator and market 
clearing wholesale institution akin to those in the United States (such as the California Independent 
System Operator, or CAISO). CENACE’s mandate is to guarantee open and nondiscriminatory 
access to the national transmission grid and general distribution grids, oversee its operation, and 
propose expansion and modernization of the national transmission network. Together, CRE and 
CENACE are tasked with ensuring an open, transparent, nondiscriminatory market that encourages 
additional development and investment to meet new demand and allows industrial or high-volume 
consumers to choose power suppliers.  
 
Two more new institutions created in the reform processes are important to highlight for the 
purpose of this report: CENAGAS and CONUEE.  
  

 The National Gas Control Center (CENAGAS) is responsible for the management, 
administration, and operation of the national gas transportation and storage systems 
(SISTRANGAS), with the aim of ensuring the continuity and security of natural gas 
services.  

 The National Energy Efficiency Commission (CONUEE), an administrative body with 
technical and operational autonomy, aims to promote the sustainable use of energy and 
energy efficiency measures throughout the entire energy supply chain, targeting both 
production and consumption. 

 
Deeply embedded in the reform is a gradual push toward cleaner fuels. The Energy Transition 
Law, another key legislation introduced as a part of the reform, reiterates a government target of 
30% clean energy in the electric generation mix by 2021 and a 35% target by 2024, and sets the 
rules for a key renewable energy policy tool: Clean Energy Certificates (CELs). CELs are similar 
to Renewable Energy Certificates/Credit schemes used in countries like the United States but 
include a broader range of sources. CELs are a marketable commodity that can be granted to 
producers of renewable energy, but also are applicable to nuclear energy, cogeneration, and fossil-
fired generation with carbon capture and storage. CELs can be bought directly under bilateral 
contracts with generators, in the CEL market, and in long-term auctions. Generators of clean 
electricity obtain additional revenue by supplementing their sales of electricity with the sales of 
CELs, granting them an added advantage to compete against carbon-intensive sources. The 
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government mandates that a specific share of electricity sold is backed by CELs, and has been 
increasing this threshold gradually60.  
 
Clean energy sources also have benefited from the system of auctions for energy, capacity, and 
CELs that allows investments from new players into the market on a competitive basis. These 
auctions have been won almost entirely by solar and wind energy projects. The auctions offer long-
term contracts (15 years for energy and capacity, and 20 years for CELs) that provide a degree of 
stability over future cash flows for generation companies, The auction system uses two 
mechanisms to incentivize the most needed energy investments: locational price adjustments and 
priority to projects that have secured grid interconnection status. Thus far, the auctions are 
considered to be highly successful, resulting in some of lowest levelized costs of electricity 
worldwide; the latest auction, for instance, had an average price of 20.57 dollars per megawatt-
hour (MWh).61 
 
These clean energy efforts are designed to match and complement Mexico’s broader climate 
change mitigation efforts. Mexico has some of the most ambitious climate commitments among 
newly industrialized economies and was one of the most active developing-world countries in the 
negotiation of the Paris Agreement. In 2012, Mexico’s comprehensive General Law on Climate 
Change provided a legal foundation for the country’s mitigation and adaptation policies and 
programs. The law sets a conditional 2020 target of 30% greenhouse gas (GHG) emissions 
reduction below a BAU (business as usual) scenario, subject to the availability of financial 
resources and technology, as well as a binding 50% target GHG emissions reduction by 2050 
compared to a 2000 baseline.  
 
Mexico also has targets for 2030 as part of the Nationally Determined Contributions (NDCs), 
constituting part of the framework of the Paris Agreement signed and ratified by the Mexican 
government and therefore constitutionally binding. The NDCs targets a 22% drop of GHG relative 
to a 2013 baseline by 2030 and outlines the share that each sector will contribute to the overall 
mitigation. Specifically, for the energy sector, there is a target GHG abatement of 33%, a total of 
63 megatons of carbon dioxide (CO2) equivalent62. Since the publication of the NDCs, strategy 
and cost benefit analysis documents from the Ministry of Environment and Natural Resources 
(SEMARNAT) have pinpointed the main policies to achieve the target decarbonization: 
(1) meeting the 35% clean energy threshold for the grid by 2030, (2) modernizing existing power 
plants, (3) reducing power losses, and (4) fuel switching to natural gas. Energy, together with land 
use, are responsible for the bulk of the country’s abatements.  
 
Transport goals are ambitious as well, with an anticipated drop in GHG of 18% relative to the 
baseline by 2030, or a total of 48 megatons of CO2 equivalent abated.63 The policies that 

                                                 
60 The yearly share of electricity that must be backed by CEL is as follows: 2018, 5.0%; 2019, 5.8%; 2020, 7.4%; 
2021, 10.9%; 2022, 13.9%. See “Certificados de Energías Limpias” (PowerPoint presenation), Comisión 
Reguladora de Energía, August 2017, https://www.gob.mx/cms/uploads/attachment/file/246668/CELs.pdf. 
61 “En la tercera Subasta Eléctrica mexicana se obtuvo uno de los precios más bajos internacionalmente: PJC”  
(press released), SENER, November 22, 2017, https://www.gob.mx/sener/prensa/en-la-tercera-subasta-electrica-
mexicana-se-obtuvo-uno-de-los-precios-mas-bajos-internacionalmente-pjc. 
62 Intended Nationally Determined Contribution (Government of Mexico, 2015), 
https://www.gob.mx/cms/uploads/attachment/file/162973/2015_indc_ing.pdf. 
63 Ibid. 
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SEMARNAT has highlighted for this sector are (1) increasing the efficiency requirements of 
lightweight and heavyweight vehicles, (2) urban densification, (3) modal change, (4) restricting 
import of used vehicles, (5) intercity trains, (6) promotion of clean vehicles, and (7) natural gas-
powered public buses.  
 
Both the energy reform and Mexico’s climate change efforts also increased Mexico’s focus on 
intersectoral policy making. For energy matters, the Coordinated Energy Regulatory Agencies 
Law mandates the establishment of an Energy Sector Coordination Council consisting of the 
Ministry of Energy (SENER), CNH, CRE, CENAGAS, and CENACE, and other institutions that 
may serve as observers on an ad hoc basis. Another similar institution exists for climate change 
policy, the Interministerial Commission on Climate Change, with comprehensive membership 
across all important government departments. The Commission is composed of 14 federal 
ministries (including SENER) and is responsible for coordinating all climate-related policy 
development and implementation in Mexico. Both of these cross-sector institutions have been 
designed to improve coordination of federal policy efforts, submit recommendations, and share 
information and analysis for issues that are the jurisdiction of more than one ministry.  
 
All of these changes have dramatically altered the policy landscape, adding to more complexity 
and more actors involved in the policymaking process. Although highly variable, some common 
procedures can be identified. A gross simplification of the energy policy making process is as 
follows:  
 

 Public policy is first formulated at SENER and stems from a thorough analysis of the 
national energy sector that analyzes production, consumption, and trade patterns, and 
identifies potential issues with supply, often with the assistance of the Mexican Institute of 
Petroleum (IMP), a government-owned think tank. Historically, SENER works closely 
with the executive branch to coordinate the direction of energy policy. Both the past and 
the current administration have stressed the potential shortage of supply of energy relative 
to its rising demand, but they differ sharply in their interpretations of what is needed to 
address the sectors supply shortage (which will be discussed in greater detail later in the 
document). As with any policy process, there is substantial lobbying, but at this stage of 
the policy process there is no formal, transparent mechanism for public participation.  

 
 After SENER creates broad objectives of the administration’s energy policy, CRE, CNH 

and to a lesser extent the Agency for Safety, Energy and Environment (ASEA), the Federal 
Commission for Economic Competition (COFECE), and the National Commission on 
Water (CONAGUA) design the more granular regulation to accomplish policy goals and 
ensure equitable, transparent processes. During this time, there are several comment 
periods for the regulation in which citizens and firms participate, coordinated by the 
Federal Commission on Regulatory Improvement (COFEMER). Additionally, there are 
permanent forums where ministers engage with the private sector and other stakeholders 
and explain in greater detail the goals and mechanisms of new energy policies. These 
forums include the Mexican Agency of International Cooperation for Development 
(AMEXCID), the Mexican Association of Distributors of Liquefied Gas and Related 
Companies (AMEXGAS), and the National Organization of Fuel Distributors (ONEXPO). 
Public deliberation is rich at this stage, but the government reserves its right to simply 
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acknowledge and not incorporate the messages shared. That said, the government does tend 
to use public deliberation as an opportunity to receive feedback from experts and improve 
its policy design, making it a fairly dynamic, democratic process.  

 
 Once implemented, most policies heavily rely on CENACE and CENAGAS to ensure 

nondiscriminatory access to the grid and transparent markets, leveling the playing field for 
new firms entering the market. Media and the general public generally have little impact 
in the early stages of the process but play more of a role once policies are being 
implemented. Electricity and gas prices in particular hold major sway on people’s opinion, 
as well as historical political narratives on the importance of nationalized natural resources 
drawing back to the 1938 nationalization of oil.64  

  
It is increasingly evident that political culture toward oil influences the Mexican government’s 
policymaking processes, at least during the years surrounding federal elections. Indeed, since the 
Andrés Manuel López Obrador (AMLO) administration came into office in December 2018, 
changes to energy policy highlight political risk to the new framework and reflect both nationalist 
fervor for oil ownership and public discontent with the initial results of the energy reform. For 
instance, long-term auctions have been suspended until winning bids begin to operate and 
demonstrate positive results. Other signs of more heterodox approaches include renegotiation of 
pipelines projects signed in the previous administration and proposed referendums for previously 
greenlighted Iberdrola developments.65  
 
Many experts identify a shift in goals with the new administration, which emphasizes self-
sufficiency in energy supply as the preferred route to ensure energy security (sometimes referred 
to as an “energy independence” approach), as opposed to its predecessor’s more market-oriented 
approach.66 A fragment of the new National Development Plan 2018–2024 illustrates AMLO’s 
attitudes toward the new energy framework: 
 

The Energy Reform imposed by the previous regime has caused severe damage to PEMEX 
and CFE, productive state enterprises that had already been suffering from an onslaught of 
privatization designs. In the previous administration, oil production fell in such a sustained 
manner, that Mexico became an importer of crude and refined fuel after having previously 
been an exporter. The production of private enterprises was insignificant despite the highly 
favorable conditions. One of the key strategic guidelines of the current administration is 
the rescue of PEMEX and CFE so they may once again operate as levers of national 
development. To this end, it is of utmost importance to revamp existing refineries, which 
are in a deplorable state of abandon, build new refineries and modernize the installed 
generators that are property of the State, particularly hydropower stations, many of which 
are operating with 50 year old machinery and produce far below their installed capacity. 

                                                 
64 Duncan Wood, ed., Mexico’s New Energy Reform (Washington, DC: Mexico Institute, 2018), 
https://www.wilsoncenter.org/sites/default/files/mexicos_new_energy_reform.pdf. 
65 “Mexico: The President’s Energy Nationalism Creeps Forward,” Stratfor, February 11, 2019, 
https://worldview.stratfor.com/article/mexico-presidents-energy-nationalism-creeps-forward-amlo. 
66 Nathaniel Parish Flannery, “Political Risk Analysis: Mexico's Problematic Energy Policy,” Forbes, June 7, 2019, 
https://www.forbes.com/sites/nathanielparishflannery/2019/06/07/political-risk-analysis-mexicos-problematic-
energy-policy/#b10928238607. 
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Some enterprises will receive extraordinary resources for modernization of their 
infrastructure, and we will review their fiscal burden67. 

 
The energy reform did not anticipate rapid changes in goals and priorities on behalf of the 
executive branch and does not have mechanisms to prevent them. Rather, it could be argued that 
it facilitates them.68 By coordinating SENER and the finance ministry’s policy goals, the executive 
continues to shape the content of federal energy policy, the conditions for contracts for auctions, 
and the financial and fiscal terms of said contracts. Additionally, specifically for power generation, 
the president also reserves the right to override the retail electricity rates set by CRE. Moreover, 
most provisions of the energy reform are not enshrined in the constitution, but rather are in 
“transitory” articles that can legally be phased out with ease.69 
 
The changes in prioritization and goals are not limited to the energy sector; they extend to climate 
change policy as well.70 To illustrate this, the previous national development plan (2013–2018) 
mentioned climate change 14 times, while the new one does not mention it at all. Moreover, 
climate change mitigation budgets have been slashed, reducing the Ministry of Environment’s 
budget by a third.71 The government has announced that the construction of eight planned clean 
energy projects will be postponed until 2023–2024, and the first four years of the administration 
will prioritize combined cycle and combined heat.72 
 
This said, the extent to which these changes will rattle the existing framework remains to be seen. 
The National Development Plan is the key document that articulates the roadmap for other policy 
documents but does not delve into great detail itself. Many of these more in-depth documents have 
not yet been published and may reveal policies that are in fact in line with previous efforts. These 
include the Energy Sectoral Program (PROSENER); the new Transition Strategy to Promote the 
Use of Cleaner Technologies and Fuels, as mandated by the Energy Transition Law; the National 
Infrastructure Plan; the Program for National Sustainable Use of Resources; and the National 
Program for Climate Change. Once released, these documents will give greater insight how the 
new administration’s priorities will impact the power and natural gas sectors.  
 
State Policy 
The Mexican Constitution grants the federal government the authority to establish, conduct, and 
coordinate energy policy through the Ministry of Energy. Energy policy has long been dominated 
by the federal government, with little to no say from local and state governments. However, states 
do influence energy policy to some extent through a variety of mechanisms, and Baja California 
has been a pioneer among subnational entities. States, for instance, often design their energy sector 
plans, climate action plans, and energy procurement strategies, or influence energy policy through 
zoning ordinances and environmental policies. These efforts help define the state’s policy 
                                                 
67 Plan Nacional de Desarrollo, Gobierno de la Republica 2018 
68 Wood, Mexico’s New Energy Reform. 
69 Ibid. 
70 “Alternative Energy Efforts in Mexico Slow as Lopez Obrador Prioritizes Oil,” Los Angeles Times, July 10, 2019, 
https://www.latimes.com/world/mexico-americas/la-fg-mexico-energy-20190710-story.html. 
71 “Mexico’s New President Presents a Sober Budget,” The Economist, December 18, 2018, 
https://www.economist.com/the-americas/2018/12/18/mexicos-new-president-presents-a-sober-budget. 
72 Diana Nava, “CFE contempla el uso de energías renovables hasta 2023,” El Financiero, July 9, 2019, 
https://www.elfinanciero.com.mx/economia/cfe-contempla-el-uso-de-energias-renovables-hasta-2023. 
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objectives and build a pipeline of projects. That said, the Energy Transition Law does specifically 
establish that state and city governments may sign agreements with the Ministry of Energy to— 
 

 Promote local economic development of clean energy supply chains; 
 Establish and facilitate conditions and land use in ways compatible with the development 

of clean energy sources in high-potential areas; 
 Identify and promote best practices and energy efficiency programs; 
 Alongside the National Energy Efficiency Commission (CONUEE) and energy 

distribution companies, identify and promote energy efficiency in its end use; and 
 Simplify administrative procedures to obtain permits and licenses for clean energy 

development.  
 
States and cities also can play major roles in enforcing energy efficiency standards in buildings 
through construction licenses and zoning ordinances.  
 
Climate policy, which has major impacts on the energy composition of the grid, is more 
decentralized than energy policy, with designated roles for states in designing their 
decarbonization efforts. Mexico’s 32 federal states are required by law to develop, conduct, and 
evaluate their state-level climate change policies, implement mitigation and adaptation actions, 
and integrate their emission source data into the National Emissions Inventory and the State Risk 
Atlas. Yet many projects for climate mitigation and state energy programs are not completed, in 
part because of the nature of federalism in Mexico. Since President Vincente Fox’s administration, 
more attention has been given to states’ rights in Mexico, which has led to a steady wave of 
devolution. However, this decentralization has not translated to fiscal federalism. Indeed, with the 
exception of Mexico City, which raises almost have its own budget, most states raise no more than 
10% of their budget.73 As a result, many states have both the ability and responsibility to plan 
programs and policies, but do not have the financial means to earmark public finance to develop 
them, and instead must rely on the will of the federal government.  
 
Still, by focusing on the state-level renewable energy and climate action plans, it is possible to 
develop a better understanding of local preferences in energy policy.74 Baja California’s local 
energy policy is based on four priorities:  
 

 Energy security: Reliable, continuous provision of power is a vital component of 
development, and the state aims to consolidate energy security through planning, grid 
diversification, conservation, and energy efficiency efforts.  

 Competitiveness: By leveraging the state’s energy infrastructure and local renewable 
energy resources, it will be possible to procure affordable and widely available energy, 
increasing the region’s competitiveness and investment.  

                                                 
73 “Redrawing the Federal Map,” The Economist, March 27, 2003, https://www.economist.com/the-
americas/2003/03/27/redrawing-the-federal-map. 
74 Baja California, Programa Especial de Energía 2015–2019 (Baja California State Government, n.d.), 
http://www.copladebc.gob.mx/programas/especiales/Programa%20Especial%20de%20Energia.pdf; Programa 
Estatal de Acción ante el Cambio Climático de Baja California (Secretario de Protección al Ambiente, December 
2012), http://www.spabc.gob.mx/wp-content/uploads/2017/10/PROGRAMA-ESTATAL-DE-ACCION-ANTE-EL-
CAMBIO-CLIMATICO-DE-B.C._INVENTARIO-EMISIONES-GEI-BC.-2012.pdf. 
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 Sustainable use of resources: Capitalizing on renewable energy potential will also help 
protect the environment, decarbonize the state’s economy, and help Mexico comply with 
its energy transition targets. 

 Social responsibility: Not only will the state focus on creating universal access to 
electricity, it will also bridge the gap so that energy is affordable. 

 
A caveat: this policy, reflected in the Energy Efficiency and Renewable Energy Programs 
published by the Baja California state government in 2013, was established before the recent 
energy reforms and has not been updated or adequately enforced in recent years.  
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Appendix II. California Energy Policy Landscape 
 
California energy policy is driven by the twin goals of reducing greenhouse gas (GHG) emissions 
and transitioning to a decarbonized power grid. These interrelated goals are manifested in two state 
laws: SB 100 and AB 32.  
 

 SB 100 (Senate Bill 100) requires the state to obtain all of its electricity from clean sources 
(such as solar, wind, and hydropower) by 2045. The bill also requires electric utilities and 
other service providers to generate 60% of their power from renewable sources by 2030, 
up from the 50% goal previously set for that date.  

 AB 32 (Assembly Bill 32), also known as the Global Warming Solutions Act of 2006, 
requires the California Air Resources Board to develop regulations and market mechanisms 
to reduce California’s GHG emissions to 1990 levels by 2020, or approximately a 30% 
reduction statewide (which California has since met, before the deadline). The bill has been 
expanded by SB 32 (Senate Bill 32), which targets a reduction in GHG emissions to 40% 
below the 1990 levels by 2030. 

 
Two complimentary policies have been crucial for achieving these twin core policy goals and are 
promising for channeling cross border synergies: Renewable Portfolio Standard (RPS) and 
Renewable Energy Certificates (RECs). An RPS is a mandate that requires a state’s load-serving 
entities to procure increasing amounts of renewable energy to serve customer demand. California’s 
RPS is among the most ambitious clean energy policies in the nation. The current RPS goals 
require 33% of retail sales from renewable resources by 2020, 44% by 2024, 52% by 2027, and 
60% by 2030.  
 
Baja California can assist in California’s RPS targets through RECs, or market-based instruments 
than can be used to fulfill RPS mandates. They represent 1 megawatt-hour (MWh) of electricity 
generated and delivered to the grid from a renewable energy source, and can be sold either bundled 
or unbundled with its associated power. Although RECs have many requirements for eligibility, 
California allows RECs to be generated in Baja California power plants—or, for that matter, 
anywhere outside of California, as long as they are compliant with REC rules. At least one local 
renewable energy plant, La Rumorosa, has explored the possibility of generating RECs for 
California consumption. At present, the oversupply of renewable-energy-sourced power relative 
to official targets has kept current prices for RECs generally low.75 However, the higher prices 
brought on by California’s deep decarbonization ambitions can generate substantial additional 
revenue streams for clean energy providers, which in turn can spur investment in new renewable 
capacity in Baja California. 
 
Another policy which has not yet been applied to the Mexican case but could be explored is the 
issue of Community Choice Aggregations (CCAs). CCAs allow city or county governments to 
aggregate the buying power of environmentally conscious customers within a specific jurisdiction 
and provide them with renewable-energy-sourced electricity. (The effectiveness of CCAs has been 
questioned due to the practice of “resource shuffling,” though the validity of this criticism is 

                                                 
75 David Roberts, “RECs, Which Put the ‘Green’ in Green Electricity, Explained,” Vox, November 9, 2015, 
https://www.vox.com/2015/11/9/9696820/renewable-energy-certificates. 
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beyond the scope of this report.)76 Nonetheless, the high presence of CCAs may boost confidence 
for renewable power plants on both sides of the border. 
 
Furthermore, within the past two years, California lawmakers have taken significant action on 
climate change. They have passed legislation requiring the state to reduce GHG emissions by 40% 
below 1990 levels by 2030, and to extend its cap-and-trade program to encourage businesses to 
reduce their pollution. They also have approved proposals to help finance a transition to electric 
vehicles, among other environmentally friendly programs.  
 
These policies and legislation could have a direct bearing on the energy relationship between 
California and Baja California. As the Baja California power grid is connected to that of California, 
and Baja California is part of the North American Electric Reliability Corporation via the Western 
Electricity Coordinating Council (WECC), clean electricity generated in Baja California could 
count toward the RPS for California utilities as required by SB 100. This is an especially promising 
arena to explore, as Baja California is rich in renewable energy that is almost entirely untapped. 
According to some estimates, the “mega region” of Baja California and the two neighboring 
Californian counties (San Diego and Imperial), has the potential for more than 12,000 MW of 
renewable electricity generation. Specifically, Baja California boasts a potential of 6,550 NW from 
solar, 3,495 MW from wind, and 2,000 MW from geothermal energy.77 
 
To this effect, cooperation has also deepened in past years. In 2015, then California governor Jerry 
Brown signed a memorandum of understanding (MOU) with the then Mexican minister of energy 
Pedro Joaquín Coldwell to encourage cross-border renewable energy investments, including 
expansion of solar photovoltaic cells. The MOU, although nonbinding, calls for greater 
cooperation on renewable energy capacity, grid operation, energy efficiency, demand response, 
and energy storage. In accordance with the MOU, in 2018 the California Independent System 
Operator (CAISO) and Mexico’s National Energy Control Center (CENACE) announced that the 
Mexican electric system operator will explore possible participation of its Baja California Norte 
grid in the real-time market. The Energy Imbalance Network is a real-time bulk power trading 
market that increases reliability and lowers the grids carbon footprint by allowing renewable 
energy providers in WECC to sell their energy rather than curtail supply.  
 
Although there are existing legal, economic, and policy foundations for increased cooperation 
herein laid out, more can be done to increase integration. A workshop held by the Institute of the 
Americas in 2010 found four domains where improvements can be made: policy, regulatory, 
markets, and technical considerations. Some of the recommendations have since been addressed, 
while some remain relevant today. 
 
Policy:  

 Establish regional groups to discuss local issues. 
                                                 
76 “CCA 101: How does Community Choice Aggregation work? What You Need to Know,” San Diego Union 
Tribune, September 9, 2018, https://www.sandiegouniontribune.com/business/energy-green/sd-fi-cca-howtheywork-
20180822-story.html. 
77 John B. McNeece III and Laura M. Nava, Mexican Renewable Energy for the US Market: Opportunities and 
Challenges (San Diego: Luce, Forward, Hamilton & Scripps, LLP, 2010) 
https://usmexicobar.org/images/downloads/Featured_Legal_Articles/usmba_john_mcneece__mex_renewable_energ
y_for_the_us.pdf. 
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 Educate policymakers about how to increase transmission and generation development and 
harness the current policy environment of renewables. 

 Allow market-driven imports without limitation. 
 
Regulatory:  

 Coordinate and streamline cross-border renewable projects to make use of incentives for 
clean energy, including early efforts to ensure applicability and compatibility of reliability 
standards across markets.  

 
Markets:  

 Create incentives to developing more transmission corridors that span both Mexico and the 
United States along the border. 

 Design financing mechanisms for potential cost-sharing to encourage the building of new 
transmission in the border region.  

 
Technical Considerations:  

 Develop a new, strong, coordinated, and integrated transmission planning process for the 
broader region as part of the new, robust system planning process to account for 
intermittency of renewable resources and local ancillary services.  

 Increase coordination for transmission interconnection of new resources between operation 
centers and independent system operators.  

 
In sum, deeper cooperation across borders remains a powerful tool to unlock Baja California’s rich 
renewable resources, incentivizing investment in new capacity for the state.  
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