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Abstract The decarbonisation procedures in the real estate sector require multi-
value combinations across several multi-objective decision-making levels. This work
seeks to provide a machine learning assistance system to aid public-private institu-
tions in prioritising energy retrofit investments for building assets within a distinct
investment portfolio.

The proposed algorithm utilises an automated approach in financial and economic
analysis. Market performance and impact values from retrofitting are governed by
operational research and goal programming methodologies via the formulation of
linear algebraic connections of functional interrelations, organised within a multicri-
teria framework.

The machine learning optimisation method is tested by applying a real estate port-
folio comprising urban properties, resulting in an ideal schedule for portfolio energy
performance. The ranking established by the suggested optimisation methodology
is based on investment expenditures in regard to the total CO2 emissions associated
with energy retrofit activities. The Carbon Risk Real Estate Monitor (CRREM)
establishes emission objectives for 2030, acting as a target for assessing asset per-
formance regarding long-term energy efficiency.

The evaluation instrument will enable the creation of a prioritised inventory of as-
sets based on a ”win-win” rationale to optimise the decarbonization performance
of a real estate portfolio. The model’s implementation provides various and mul-
tifaceted pathways for the decarbonisation of urban properties in alignment with
CRREM’s objective of achieving long-term climate neutrality. Through an ESG
standardisation lens, this study presents a methodology for managing the energy
efficiency mechanism optimally, reducing environmental impact in urban context,
and promoting social well-being and economic sustainability in the management of
the contemporary real estate stock.
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