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General Studies – 3; Topic:  Environmental pollution; Conservation 
 

Bio-energy with Carbon Capture and Sequestration (BECCS) 
 

1) Introduction 

 BECCS is a future greenhouse gas mitigation technology. 

 This technology achieves negative emissions, i.e. net removal of carbon dioxide from the 
atmosphere. 

 Negative CO2 emissions are generated by combining bio energy (energy from biomass) use with 
geologic carbon capture and storage. 

 A project that would inject millions of tons of carbon dioxide into the basalt of the Pacific 
Northwest is already underway. 
 

2) Why BECCS is required? 

 Study shows that to limit global warming, the CO₂ concentration must be reduced from the current 
annual average of 400ppm (parts per million) to 1980s levels of 350ppm. 

 Many climate scientists believe that 2°C or 1.5°C limits will be possible with negative emissions 

 The most promising negative emissions technology is BECCS. 
 

3) How Negative Emission works? 

 
 It involves growing crops which are then burnt in power stations to generate electricity. 

 The carbon dioxide produced is captured from the power station chimneys, compressed, and piped 
deep down into the Earth’s crust where it will be stored for many thousands of years. 

 This scheme would allow us to both generate electricity and reduce the amount of CO₂ in the 
Earth’s atmosphere. 

 Other negative emissions approaches involve fertilising the ocean to increase photosynthesis, or 
direct air capture which sucks CO₂ out of the air. 
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4) Advantages 

 In the IPCC Fourth Assessment Report, BECCS was indicated as a key technology for reaching low 
carbon dioxide atmospheric concentration targets. 

 BECCS removes more CO2 than it emits.  

 Through BECCS technology, carbon dioxide is trapped in geologic formations for very long periods 
of time say 1000 years. While other types of carbon sinks such as the ocean, trees and soil may 
involve the risk of negative feedback loops. 

 Revenues from the biomass trade could become a significant share of GDP in regions where the 
feedstock is largely cultivated. 
 

5) Challenges 

 Technological and institutional challenges relating to the large-scale deployment of BECCS. 

 Sheer amount of land, water and fertiliser required to satisfy our energy demand.  

 Thus far only small pilot projects have demonstrated its feasibility. 

 If they fail then large amounts of CO₂ could be released very rapidly with disastrous consequences. 

 Drastic cuts to greenhouse gas emissions will harm economies as our industries are still largely 
fossil fuelled. 

 To bring CO₂ concentrations back to 350ppm would cost up to US$8-18.5 trillion, whereas the 
entire US federal budget is about US$4 trillion.  
 

6) Way Forward 

  It would be possible to move back to 350ppm mainly with reforestation and improving soils, 
leaving around 50 billion tonnes of CO₂ with negative emissions technologies 

 Make significant reductions in rates of emissions, if not future generations would need to extract 
over ten times more CO₂. 

 Responding to climate change needs to balance the economic growth with avoiding disastrous 
climate change 

 The focus on renewable energies and the efforts to make hydro, wind and PV technologies more 
efficient are critical. 

 Scale up the development of carbon-negative technologies. 

 Governments must subsidize R&D in the field, and make carbon capture technologies more 
affordable. 
 

7) Conclusion 

 By delaying significant carbon emission reductions we risk handing financial and technological 
burden to future generations.  

 Thus innovative solutions like BECCS should be implemented to avoid further damage. 
 
 


