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The "Energy Transition Outlook 2025" prepared by 
MOGADOR SOLUTIONS Team provides a 
comprehensive global and regional forecast of the 
energy transition up to 2060. It addresses the shift 
from fossil fuels to renewable energy, the role of 
emerging technologies, the impact of policy and 
finance, and the implications for emissions and 
climate change. 
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1. Core Ideas 

Global Energy Transition 

• The energy mix is expected to shift from the current 80% fossil fuels to 
50% fossil and 50% non-fossil by 2050, with further reductions in fossil 
fuel reliance by 2060. 

• Renewable energy sources, particularly solar and wind, will dominate 
electricity generation by 2060, with solar providing 47% and wind 32% of 
global electricity. 

Electrification and Energy Efficiency 

• Electricity demand will grow significantly, driven by sectors like 
transportation, manufacturing, and buildings. 

• Electrification will lead to major efficiency gains, with electricity 
becoming the dominant energy carrier by 2060, accounting for 43% of 
global energy demand. 

Hard-to-Decarbonize Sectors 

• Heavy industries, aviation, maritime, and high-temperature processes 
will require alternative fuels such as bioenergy, hydrogen, and CCS 
(Carbon Capture and Storage). 

• Hydrogen and its derivatives are expected to play a role in decarbonizing 
these sectors but will fall short of Paris Agreement targets. 

Policy and Geopolitical Dynamics 



  

 
Mogador Solutions © All rights reserved 

 

• Energy security concerns are driving policies favoring domestic energy 
sources and renewable adoption. 

• Carbon pricing, government subsidies, and international cooperation are 
critical for driving the transition. 

 

 

Finance and Investments 

• Capital is shifting from fossil fuels to renewable energy, grids, and 
storage. Investments in power generation and infrastructure will surpass 
fossil fuel extraction by 2030. 

• The cost of capital for renewable projects is declining, while fossil fuel 
investments are becoming riskier. 

Emissions and Climate Implications 

• Global emissions are expected to peak in 2026 and decline thereafter, 
but net-zero CO2 emissions by 2050 are deemed unachievable. 

• The 1.5°C carbon budget will be exhausted by 2029, with the 2°C budget 
depleted by 2052. Global warming is projected to reach 2.2°C by 2100. 

Regional Pathways 

• Different regions will follow diverse energy transition trajectories due to 
varying economic, political, and resource conditions. 

• Europe leads in decarbonization, while Sub-Saharan Africa focuses on 
electrification. Greater China, North America, and the Indian 
Subcontinent will see significant shifts in their energy systems and 
emissions. 
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2. Key Points and Highlights 

2.1. Global Trends: The Shift from Fossil Fuels to Renewables, Electrification, 
and Energy Efficiency 

The global energy system is undergoing a transformative shift, driven by the 
rapid decline of fossil fuels and the rise of renewable energy sources, 
electrification, and energy efficiency. This transition is essential to meet 
climate goals and ensure sustainable energy access for a growing global 
population. 

Key Trends: 

1. Decline in Fossil Fuels: 

• Fossil fuels currently account for 80% of the global primary energy 
mix. However, this share is expected to decrease to 50% by 2050 
and further decline to 36% by 2060. 

• Coal demand will plummet by 85% by 2060, with oil consumption 
halving and natural gas demand peaking in 2035 before a gradual 
decline begins. 

2. Renewable Energy Dominance: 

• Solar and wind power are set to dominate the global electricity mix, 
providing 47% and 32% of electricity, respectively, by 2060. 
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• Solar + storage systems and distributed solar solutions will enable 
greater adoption in both developed and developing regions. 

3. Electrification Growth: 

• Electricity demand is projected to double by 2060, accounting for 
43% of the global energy demand. This growth will be driven by the 
electrification of transport, heating, cooling, and industrial 
processes. 

• The global electric vehicle (EV) fleet is expected to reach 3.3 billion 
by 2060, requiring an annual electricity demand of 9 PWh. 

4. Energy Efficiency Gains: 

• Electrification will result in significant energy efficiency 
improvements, enabling economic growth without proportional 
increases in energy demand. 

• For example, the global economy is expected to nearly double in 
size by 2060, while primary energy demand will remain relatively 
flat due to efficiency gains. 

Challenges: 

• Grid Infrastructure: The rapid growth in electricity demand is outpacing 
grid expansion, creating constraints and increasing the need for 
investments in grid modernization and storage. 

• Energy Storage: As renewable energy sources are variable, significant 
investments in short- and long-term energy storage solutions will be 
required to ensure grid stability. 
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Conclusion: 

The shift from fossil fuels to renewables and 
electrification is an irreversible trend, driven 
by technological advancements, policy 
support, and economic incentives. However, 
to achieve the full potential of this transition, 
urgent investments in grid infrastructure, 
storage, and policy frameworks are essential. 

 

 

 

 

2.2. Challenges in Hard-to-Decarbonize Sectors: The Role of Hydrogen, 
CCS, and Bioenergy 

While the power and transport sectors are rapidly decarbonizing, hard-to-abate 
sectors like heavy industry, aviation, maritime shipping, and high-temperature 
processes pose significant challenges to achieving net-zero emissions. 

Key Challenges: 

1. High Energy Density Requirements: 

• Sectors such as aviation and maritime require energy-dense fuels 
that current battery technologies cannot match. These industries 
rely heavily on fossil fuels, which are difficult to replace. 

2. Industrial Processes: 

• Heavy industries such as steel, cement, and petrochemicals 
depend on high-temperature heat and chemical processes that 
emit CO2 as a by-product. Decarbonizing these processes is both 
technically challenging and costly. 
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3. Slow Adoption of Alternatives: 

• Hydrogen, bioenergy, and CCS are critical for decarbonizing these 
sectors, but their adoption is hindered by high costs, limited 
infrastructure, and insufficient policy support. 

Solutions and Emerging Technologies: 

1. Hydrogen: 

• Hydrogen and its derivatives (e.g., ammonia and e-fuels) are 
essential for decarbonizing aviation, shipping, and heavy 
industries. 

• By 2060, hydrogen is expected to account for 6% of global energy 
demand, with manufacturing and transport as the primary 
consumers. 

2. Carbon Capture and Storage (CCS): 

• CCS will capture emissions from concentrated sources like power 
plants and industrial facilities. By 2060, CCS is forecast to capture 
2.2 GtCO2 annually, offsetting less than 10% of global emissions. 

3. Bioenergy: 

• Modern bioenergy will replace fossil fuels in industrial heat 
applications and transport fuels. By 2060, bioenergy will supply 
20% of industrial heat demand and 25% of aviation and maritime 
fuel. 

Conclusion: 

Decarbonizing hard-to-abate sectors requires significant advancements in 
hydrogen, CCS, and bioenergy. Strong policy support, investment, and 
innovation are critical to overcoming the cost and infrastructure challenges 
associated with these technologies. 
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2.3. Policy and Financial Dynamics: The Importance of Carbon Pricing, 
Subsidies, and Investments 

The energy transition depends on robust policy frameworks and financial 
mechanisms to drive decarbonization and renewable energy adoption. 
Governments, investors, and international organizations must work together to 
create favorable conditions for the shift to a low-carbon economy. 

Key Policy Tools: 

1. Carbon Pricing: 

• Carbon pricing is a critical market-based mechanism to incentivize 
emissions reductions. By 2025, 28% of global emissions are 
expected to be covered by carbon taxes or emissions trading 
systems (ETS). 

• Europe leads in carbon pricing with an expected price of USD 
230/tCO2 by the mid-2040s. Other regions, such as North America 
and Greater China, are also expanding their carbon pricing 
mechanisms. 
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2. Subsidies and Incentives: 

• Government subsidies for renewable energy projects, EVs, and 
hydrogen production are essential to bridge the cost gap with fossil 
fuels. 

• Contracts for Difference (CfDs) and production tax credits are 
increasingly being used to guarantee revenue streams for 
renewable energy projects. 

3. Investments: 

• Global investment in renewable energy, grids, and storage is 
expected to surpass fossil fuel extraction by 2030. 

• Greater China leads in renewable energy investments, followed by 
North America and Europe. Investments in grids and storage will 
double by 2050 to support the growing share of renewables. 

Challenges: 

• Policy Volatility: Inconsistent policies, such as the rollback of clean 
energy support in the US, create uncertainty for investors. 

• Financing Gaps: Low-income regions, particularly in Sub-Saharan Africa, 
face significant challenges in attracting investments for renewable 
energy projects. 

Conclusion: 
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Effective policy frameworks, including carbon pricing, subsidies, and 
international cooperation, are crucial to accelerating the energy transition. 
Governments and financial institutions must address regional disparities and 
ensure long-term stability to attract investments. 

 

3. Emissions and Climate Implications: The 
Trajectory of Emissions and the Challenges of 
Meeting Climate Goals 

The energy transition is critical to mitigating climate change, but current 
trajectories indicate that global warming will exceed the 1.5°C and 2°C 
thresholds set by the Paris Agreement. 

Emissions Trajectory: 

1. Peak and Decline: 
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• Energy-related CO2 emissions are expected to peak in 2026 at 35 
Gt and decline to 11.3 Gt by 2060, a 68% reduction from 2024 
levels. 

• Decarbonization of the power sector, electrification, and 
renewable energy adoption are the primary drivers of this decline. 

2. Sectoral Emissions: 

• Power sector emissions will fall by 88% by 2060, driven by the 
replacement of fossil fuels with renewables. 

• Transport emissions will decline by 58% due to electrification and 
low-carbon fuels. 

• Manufacturing emissions will fall by 55%, but high-temperature 
processes will remain challenging to decarbonize. 

Climate Implications: 

• The 1.5°C carbon budget will be exhausted by 2029, and the 2°C budget 
will be depleted by 2052. 

• Net-zero CO2 emissions are expected only by the early 2090s, resulting 
in 2.2°C warming by 2100. 

• Delayed action will increase the reliance on negative emissions 
technologies like CCS and Direct Air Capture (DAC). 

 

Conclusion: 

While significant progress is being made in reducing emissions, the world is not 
on track to meet the 1.5°C or 2°C targets. Urgent action is needed to accelerate 
the transition and minimize the long-term impacts of climate change. 
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4. Regional Pathways: Diverse Energy Transitions 
Shaped by Regional Priorities, Resources, and 
Policies 

The energy transition will unfold differently across regions, reflecting their 
unique economic, political, and resource contexts. 

Key Regional Insights: 

1. Greater China: 

• Dominates global coal consumption but is transitioning to 
renewables, achieving an 83% reduction in emissions by 2060. 

2. North America: 

• Faces policy volatility but will achieve 99% decarbonized 
electricity by 2060, driven by solar and wind. 

3. Indian Subcontinent: 

• Electrification and renewable energy are key to economic 
development. Emissions will peak in the 2030s before declining. 

4. Europe: 

• Leads in decarbonization with net-zero emissions by 2060, driven 
by renewables, hydrogen, and CCS. 

5. Sub-Saharan Africa: 

• Electrification is the primary focus, but slow progress means 
universal electricity access will not be achieved by 2060. 

Challenges and Opportunities: 

• Policy Disparities: Regional differences in policy support and financial 
resources create uneven progress in the energy transition. 
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• Resource Availability: Regions rich in renewable resources, such as 
Latin America and Sub-Saharan Africa, have significant potential for 
solar and wind energy. 

Conclusion: 

The global energy transition is not a one-size-fits-all process. Regional 
pathways will depend on local priorities, resource availability, and policy 
frameworks. International cooperation and knowledge sharing are essential to 
ensure a just and equitable transition. 
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