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Introduction

Under the research project Decision-making Support System for Achieving Climate Neutrality
Goals simulation modelling is used as a method for assessing climate neutrality across six
sectors. To see if simulation modelling is still widely used and learn from latest trends in
climate neutrality assessment across sectors and scales, ten suitable studies from 2022 to
2025 were selected. Key metrics range from life cycle assessment boundaries and
greenhouse gas accounting to scenario modelling, carbon intensity, and indicators of
strategy and mitigation.

Methods and Materials

To select the most appropriate academic papers for the review, certain criteria were set: (1)
the study must describe, evaluate, or compare methodologies for climate neutrality
assessment; (2) the study must include carbon accounting, offset verification, or net-zero
measurement approaches as part of climate neutrality assessment; (3) the study must
include assessment methodology components; (4) the study must consider comprehensive
climate neutrality assessment; (5) the study must provide methodological innovation or
evaluation.

Results

Based on the criteria defined in the materials and methods for a deeper analysis 10 the most
appropriate academic papers were short-listed. From the assessment scope, 3 studies are
sectoral, 2 studies are city-level, 4 studies are multi-sectoral at the national or global level, 1
study is building related. Key methodologies used for climate neutrality assessment are (1)
modelling and scenarios: 5 studies; (2) strategy, action, mitigation, or offsetting indicators: 4
studies; (3) life cycle assessment and related boundaries/inventory/impact: 3 studies; (4)
greenhouse gas accounting, emissions baselines, or carbon intensity: 3 studies; (5)
definitions, assessment approaches, barriers, or disclosure quality: 2 studies.

Discussion

Several included studies report a lack of harmonized definitions and boundary-setting
practices for climate neutrality (Huovila et al., 2022; Wang et al., 2025). Studies note that
definitions of climate or carbon neutrality vary, with multiple authors highlighting ambiguous
boundaries, challenges in accounting for offsetting and residual emissions, and inconsistent
reporting practices. For example, Larrea et al. (2022) and Caiardi et al. (2024) reference the
Intergovernmental Panel on Climate Change (IPCC) definition yet document significant
variation in implementation, while sector-specific studies document further challenges in
transparency and comparability (Cherepovitsyna et al., 2023; Rayegan et al., 2024). These
findings document the diversity of approaches and the methodological challenges
encountered in the assessment of climate neutrality.
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Conclusion

Climate neutrality assessment methodologies vary widely across sectors and scales, with
studies employing systematic reviews, quantitative modelling, and mixed methods while
facing challenges in standardizing definitions, accounting boundaries, and reporting
practices.
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