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In this talk, some new pricing methods for Renewable Energy Certificates (RECs) or green certificates and associated derivatives
products are presented. For this purpose, starting from a system of forward-backward stochastic differential equations (FBSDEs)
and using Ito lemma, we first propose a mathematical model based on a semilinear PDE arising from the consideration of two
stochastic factors: the accumulated green certificates sold by an authorized generator and the natural logarithm of the renewable
electricity generation rate. One main novelty of the work comes from the numerical treatment of the nonlinearity that appears in
the term containing first order derivative in the PDE. The nonlinear advection term is formulated in terms of a maximal monotone
operator, so that Yosida regularization techniques will be involved [5]. The method has been previously applied for the same type
of nonlinearity in the diffusion term in [1]. Several semi-Lagrangian techniques are used for the time discretization of the PDE
and combined with either finite differences schemes or finite element methods for the spatial discretization, as for example the
ones in [6]. Further details on the proposed models for pricing RECs and the numerical methods can be found in [2] and [3].

Moreover, we state the mathematical model that governs the valuation of derivatives of European style whose underlying is
a REC, in particular we study European options and futures contracts. Thus, we first derive the PDE model to price these
derivatives, study the existence of solution and propose how to solve the models by using appropriate numerical techniques. If
we assume that the REC price is known and obtained from the models and methods described in the previous paragraph, then the
PDE for pricing the European derivative is linear. Finally, we show some numerical results that illustrate the performance of the
proposed model and the numerical methods. More details can be found in [4].
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