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Energy demand and consumption

https://dieselnet.com/news/2023/07energyreview.php/



Energy 
consumption 

by source 
and carrier

https://www.ren21.net/gsr-2024/



Pros and Cons of renewables
• Pros:
1. Reduce carbon emissions: VRES produce little or no carbon emissions, making them 

an attractive alternative to fossil fuels.
2. Cost-effective (in non-subsidised markets): As technology improves, the cost is 

decreasing, making them more affordable for consumers.
3. Zero marginal costs: cost structure is fixes with few variable costs
4. Diversifies energy portfolio: Their use diversifies the energy portfolio, reducing 

dependence on a single source of energy.
5. Creates jobs: Their growth creates jobs in manufacturing, installation, and 

maintenance of renewable energy systems.
6. Enhances energy security: The source of energy is renewable, therefore it increases 

energy security by reducing dependence on foreign oil and gas.

• Cons:
1. Intermittent supply: The supply of energy is not always very predictable, making it 

difficult to rely on them as a primary source of energy in some cases.
2. Geographic limitations: They are limited by geography, and some areas may not 

have enough sunlight or wind to generate a sufficient amount of energy.
3. Environmental impact: The production and disposal of some renewable energy 

technologies may have negative environmental impacts.
4. Land use: Large-scale variable renewable energy projects require significant land 

use, which can be a challenge in densely populated areas.

https://www.linkedin.com/pulse/pros-cons-variable-renewable-energy-sources-modelling-jovanovic-phd/



Net zero 

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-
challenges



Dispatchable vs variable

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges

• Difference of VRE vs conventional/dispatchable

Start-up: Hours and days Start-up: Seconds and minutes



VRE-related challenges of system reliability

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges



Resource adequacy challenges…

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges

• and solutions



Network adequacy challenges…

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges

• and solutions



Frequency stability challenges…

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges

• and VRE disruption factors



Tackling higher demand and lower 
availability for operating reserves and 

minimum load issues

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges



Solving inertia challenges

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges

• and addressing visibility and controllability



Voltage stability issues

https://www.bcg.com/publications/2021/addressing-variable-renewable-energy-challenges

• and solutions
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