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In order to understand, predict, or design the properties of materials from first-principles we need

to make sure that our electronic-structure methods are accurate enough for the problem at hand,

and that they can capture the complexity of the materials or the processes studied. The strength

of density-functional theory has come from being most often an accurate, inexpensive, and

ultimately simple approach to ground-state energies, leading to the capability of studying not

only complex systems, but complex processes - from transport co nts to spectroscopicefficie

signatures. I'll start illustrating the variety and complexity of the materials properties that can be

predicted these days with electronic-structure simulations, and then discuss some of the

simplest but most damaging failures, showcasing how generalized Hubbard functionals (for

energies) or Koopmans functionals (for spectra) can achieve very inexpensively the predictive

accuracy sought for in complex, realistic systems.
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