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In nonequilibrium thermodynamics, electrodynamic interaction and electrodynamic forces appear 

as non-dissipative, external phenomena. Irreversibility is due to Ohm’s law and polarisation. However, 

the theoretical approaches of polarisation and thermal couplings do not apply to Lorentz force and 

electromagnetic stresses. The choice of state variables is also problematic. Thermodynamic stability 

cannot be valid for para- and diamagnetic materials at the same time, choosing either magnetisation or 

the magnetic field strength, or the corresponding four quantities in a special relativistic framework, as 

a state variable. Moreover, any particular choice leads to shape-dependent homogeneous 

thermodynamic bodies, and therefore the extensivity condition of thermodynamic state variables 

cannot be introduced without any further ado. In the presentation, I survey the problems of 

thermodynamic compatibility of electrodynamics and suggest some explanations. The main ideas are 

originated in a novel approach to gravity in the framework of nonequilibrium thermodynamics, where 

the gravitational potential is a thermodynamic state variable, and the balances of mass, momentum and 

energy are constraints for the entropy inequality. Naturally, for electrodynamics, special relativity is a 

necessary background. 
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