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Adopting Green Energy in the Oil and Gas Industry  

This paper examines strategies for adopting green energy in the Gulf of Mexico's oil and gas 

industry, emphasizing methods that reduce emissions while maintaining operational feasibility. Key 

findings highlight that connecting offshore platforms to the electric grid and using offshore wind 

turbines offer substantial emissions reductions, with grid connections potentially cutting CO2 

emissions by up to 1.533 million tons annually per platform. While traditional diesel and gas 

turbines remain the most economical short-term solutions, advancements in renewable energy are 

gradually improving cost-effectiveness and reliability, signaling a shift toward a hybrid energy 

model that balances fossel fuel-based methods with renewable options.  
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Abstract 

The oil and gas industry faces increasing pressure to transition towards green energy solutions to meet global 

climate goals, particularly in emission-heavy regions like the Gulf of Mexico. This paper explores the 

environmental, economic, and operational implications of adopting green energy in offshore oil and gas 

production. The analysis encompasses a variety of power sources, including diesel and gas turbines, grid 

connections, offshore wind, and wave and tidal energy. Through a detailed comparison of emissions, costs, 

and feasibility, this paper provides key insights into the most viable energy solutions for offshore platforms 

in the Gulf, offering a pathway towards sustainable energy practices and reduced greenhouse gas emissions. 

 

1. Introduction 

The oil and gas industry, a significant contributor to greenhouse gas emissions, faces growing demands to 

clarify its role in the global energy transition. The Gulf of Mexico, with its dense offshore production 

infrastructure, plays a pivotal role in the United States' domestic oil output and stands as a focal point for 

implementing more sustainable practices. This paper analyzes power generation methods for offshore 

platforms in the Gulf, evaluating each on emissions, economic feasibility, and long-term viability, with a 

focus on achieving Net-Zero emissions. 

 

2. Background on Gulf of Mexico Oil Production 

As of 2024, the Gulf of Mexico produces approximately 1.8 million barrels per day (mbd) with forecasts 

indicating a potential peak of 2.3 mbd by 2025 due to new platform developments. However, as existing 

fields mature, production may decline, necessitating both efficient production practices and emissions 

management. 
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3. Methodology 

This paper utilizes data from the U.S. Energy Information Administration (EIA), Wood Mackenzie, and 

industry reports to compare emissions and costs across various power sources. Key metrics analyzed include 

CO2 emissions per megawatt-hour (MWh), cost per kilowatt-hour (kWh), and lifecycle maintenance costs, 

with specific considerations for the Gulf's unique environmental conditions. 

 

 

4. Power Generation Methods for Offshore Platforms 

 

4.1 Diesel Generators 

Diesel generators remain the most widely used power source in offshore production, particularly in the Gulf, 

where reliability is essential due to frequent extreme weather. These generators typically emit 0.79 metric 

tons of CO2 per MWh, producing approximately 318 tons of CO2 per year for a single 1100 kVA generator. 

However, high costs are associated with diesel acquisition, maintenance, and fuel storage, averaging $25 

million annually for a single platform with 10 generators 

 

4.2 Gas Turbine Generators 

Gas turbines utilize associated gas from oil production, reducing emissions by capturing off-gasses that 

would otherwise be flared. Gas turbines emit around 0.46 metric tons of CO2 per MWh, which is notably 

lower than diesel. In the Gulf, where associated gas is abundant, this method can significantly reduce 

operational costs, as it eliminates the need to purchase diesel. However, stability issues can arise due to 

impurities in associated gas, increasing maintenance demands. 

 

4.3 Connection to the Local Electric Grid 

Connecting offshore platforms to an onshore electric grid, typically through submarine cables, represents an 

opportunity to eliminate on-platform CO2 emissions. This approach is particularly effective in regions with 

low-carbon electricity, achieving CO2 reductions of up to 1.533 million tons annually per platform. 

However, in the Gulf of Mexico, distance and depth constraints limit grid connectivity to platforms closer to 

shore. While costs for submarine cables are high, this method also lowers lifecycle maintenance expenses, 

saving up to $1.189 million annually compared to turbine-based power generation. 
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4.4 Offshore Wind Platforms 

Offshore wind energy is a viable option in the Gulf, where floating wind farms can supplement energy needs 

on platforms. Although Gulf winds are less consistent than those in the North Sea, technological 

advancements have improved turbine efficiency and size, lowering costs to approximately $84 per MWh. 

However, storage systems are required to ensure energy availability during low-wind periods, and the initial 

investment remains high. 

 

4.5 Wave and Tidal Energy 

Wave and tidal energy leverage the Gulf’s natural marine movements, offering some of the lowest 

emissions, with 5-30 kg of CO2 per MWh. However, this technology is still in experimental stages, with 

high costs due to the durability required to withstand ocean conditions. At an estimated $130-$280 per 

MWh, tidal energy’s feasibility is limited by the Gulf's moderate wave activity and high implementation 

costs. 

 

 

5. Comparative Analysis 

Method Emissions (CO2/MWh) Annual Cost per Platform Feasibility in the Gulf 

Diesel Generators 0.79 Metric Tons 
$25 million (10 generators, diesel, 

O&M) 

High due to established 

use and reliability 

Gas Turbine 

Generators 
0.46 Metric Tons 

Saves up to $2.5 million in diesel 

costs per generator 

Moderate, depends on gas 

treatment needs 

Grid Connection 
0.37 Metric Tons (U.S. 

grid average) 

Saves $1.189 million annually via 

reduced maintenance 

Limited by platform 

distance from shore 

Offshore Wind 0 Metric Tons $17.64 million (210 GWh/year) 
Feasible with storage 

systems 
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Method Emissions (CO2/MWh) Annual Cost per Platform Feasibility in the Gulf 

Wave and Tidal 5-30 kg $63 million (experimental) 
Low, technology not yet 

viable at scale 

 

 

6. Key Takeaways 

1. Environmental Impact: The most effective emissions reductions come from grid connections and 

offshore wind platforms. Grid-connected platforms eliminate the need for diesel storage, minimizing 

CO2 and NOx emissions, while wind energy achieves zero emissions at the point of use. 

2. Economic Feasibility: Diesel and gas turbines remain the most economical in the short term. 

However, as grid connections and offshore wind technology mature, their lifecycle cost 

advantages—such as reduced fuel and maintenance costs—become more apparent. 

3. Operational Considerations: Given the Gulf's unique challenges, including weather volatility and 

platform isolation, reliable storage systems are essential for renewable energy methods like wind. 

Gas turbines using associated gas offer a viable bridge solution until renewable technologies become 

more accessible. 

 

 

7. Conclusion 

Transitioning offshore oil and gas platforms in the Gulf of Mexico towards green energy sources requires 

balancing emissions reductions with economic and operational feasibility. While diesel and gas turbines 

remain prevalent, advancements in grid connections and offshore wind platforms present promising 

opportunities to reduce the industry's environmental impact. As technologies continue to evolve, future 

offshore production in the Gulf may increasingly rely on a hybrid approach, combining renewable energy 

with low-emission fossil-based methods. 
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