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ABSTRACT 
Bio-deterioration and bio-protection may be considered as different aspects of the complex interactions between microorganisms and surfaces of built heritage. The challenge in defining the role of microbial colonisation is also connected to the fact that the same microbial community can switch between a predominance of bioprotection over biodeterioration and vice versa depending on the environmental conditions. Recently, a “relative bioprotective ratio” has been proposed that is defined as the ratio between the sum of natural weathering effects and the sum of the biodeterioration ones [1]. However, available characterisation methods do not allow a holistic quantitative estimation of the biodeteriorative and/or bioprotective effects. In particular, it is extremely challenging to study these phenomena in-lab because it is almost impossible to study the complexity of the many interactions of biofilms and the substrate. Another challenging aspect is the evaluation of the resistance of the substrate to weathering also in case of biocolonised surfaces and therefore material weathering procedures need to be adapted or re-invented. 
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