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Background: The need to address the dual challenges of climate change and biodiversity loss is pressing and requires collective e�orts in both land-use and energy sectors. However,
the interactive impacts between mitigation and biodiversity conservation measures, especially the indirect impacts through the energy-land nexus, have not been comprehensively
investigated. The question arises as to whether and what levels of synergies or trade-o�s exist between mitigation and biodiversity targets, and what are the implications on energy
system decarbonization pathways and corresponding mitigation costs.

Methodology: By applying and comparing two modelling frameworks that link integrated assessment models (AIM, MESSAGEix-GLOBIOM) and biodiversity models (Figure 1), we
explore the system-wide synergies and trade-o�s between the ambitious climate and biodiversity targets included in the Paris Agreement and Kunming-Montreal Global Biodiversity
Framework (KMGBF). Four forward-looking policy scenarios with di�erent mitigation and biodiversity conservation ambitions are simulated for the period 2010-2070 to quantify the
land-use dynamics, greenhouse gas emissions, biodiversity indicators, as well as energy transformation pathways under di�erent policy targets. Additional sensitivity analysis and
decomposition analysis allow us to explore the implications of alternative mitigation pathways on the key �ndings, and to disentangle the e�ects of individual policy measures within
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the mitigation and biodiversity portfolios.

Results: Scenario results show that despite biodiversity synergies from stringent mitigation measures for the 1.5°C target, area-based biodiversity conservation measures are not
enough to revert the declining trends of biodiversity.  Biodiversity losses can be halted or decelerated with combined mitigation and biodiversity e�orts,  but until  2070 global
biodiversity cannot restore its 2010 levels. On the other hand, due to the energy-land nexus, deploying biodiversity conservation measures can double the carbon price in line with
the 1.5°C target and increase global gross domestic product loss by 0.7% by 2070. However, the availability of alternative negative emission technologies and increased pasture
production e�ciency can act as enablers to reduce the additional costs to achieve 1.5°C-mitigation induced by the biodiversity target. Besides, the large land demand for co-achieving
stringent mitigation and biodiversity targets can increase the global average price of agricultural products by 35-53% in 2070 and reduce food consumption. Avoiding the potential
negative implications on food security would entail substantial food system transformation e�orts. Our results indicate that the challenges of co-achieving the 1.5°C and KMGBF
targets can be ampli�ed via cross-sectoral impacts on the energy system and be greater than previously thought. This calls for more careful policy design to simultaneously address
the two targets while limiting the trade-o�s with food security or the economic feasibility of decarbonization.

Figure 1. Overview of research design
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