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Coalescing agents are widely used to enable film formation in high-Tg 

waterborne latex coatings, but their use creates a persistent trade-off between 

coating performance and VOC content [1]. Their effectiveness depends not 

only on polymer chemistry, but also on additive retention and film-formation 

history, making coalescent selection largely empirical [2]. Here, we present a 

multiscale, data-driven framework for analysing formulation-dependent 

glass-transition depression in latex coatings. Using experimentally measured 

Tg values obtained under controlled conditioning protocols, we quantify how 

latex composition, coalescent identity, and processing history govern effective 

Tg depression and the resulting film behaviour. Rather than treating Tg 

depression as a fixed intrinsic quantity, the framework defines it relative to a 

specified conditioning endpoint, capturing the transient nature of plasticisation 

in practical coating systems. This provides a route to predictive screening of 

coalescents for lower-VOC film formation and establishes a general framework 

linking latex chemistry, transient softening, and final coating performance. 
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