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Introduction

Net zero emissions targets are henceforth, for the most part,

implemented in the updated Nationally Determined Contributions

(NDCs) to meet the Paris Agreement with their timeline ranging

between 2050 and 2070. In addition to reducing anthropogenic

emissions, carbon dioxide removal (CDR) solutions increasingly

appear in prospective studies to limit the global temperature

increase to 1.5°C [1]. We present land-based removal, i.e the use

of biomass and bioenergy carbon capture and storage (BECCS) as

CDR, showcasing how biomass can play multiple roles in climate

change mitigation and sustainable development. We also present

the relevant constraints in the long-term energy system analysis.

Biomass and CDR

✓ Biomass provides a source of heat, electricity and fuel for

transportation and can provide negative emissions when

BECCS is used in the power sector.

✓ Bioenergy represents the highest share of renewable energy

(11% of the Total Final Energy Consumption) while modern

bioenergy accounts for its half.

✓ Being a source of renewable energy supply, it contributes to the

UN Sustainable Development Goals (SDGs).

✓ Biomass is capable of stabilization of carbon in vegetation and

soils. For instance, forests constitute an important sink for the

CO2 removal.

Hence, enhancing land-based sinks and using their potential in

electricity generation would contribute to climate change

mitigation.
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Approach: TIAM-FR

✓ The French version of the TIMES Integrated Assessment Model

of the IEA-Energy Systems Analysis Program (ETSAP)

representing the world energy model in 15 regions

✓ Bottom-up optimization model based on linear programming

and giving a detailed description of technologies and end-uses

The discounted global energy system cost over the entire model 
horizon until 2100:

𝒎𝒊𝒏 𝑵𝑷𝑽 = 𝒎𝒊𝒏(෍

𝒓∈𝑹

෍

𝒚∈𝒀

𝟏 + 𝒅𝒓,𝒚
𝑻𝟎−𝒚

∙ 𝑨𝑵𝑵𝑪𝑶𝑺𝑻(𝒓, 𝒚))

Biomass in the model and the relevant 

constraints

✓ Several energy crops are available alongside the technologies of 

bioenergy production and trade

✓ Biomass potential with respect to the food and no deforestation 

for bioenergy production

✓ Carbon capture and storage potential 

✓ Climate change (concentration, radiative forcing, temperature) 

✓ NDCs including the Net zero CO2 pledges by 2050-2070
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How does biomass relate to the carbon neutrality targets? 

Positive and negative anomalies representing sources and 
sinks of carbon dioxide. Source: NASA/JPL Caltech 


