Since several years, simulation is regarded more and more as a useful management tool by managers of most big companies. Its use is widespread for analyzing major projects in the industrial companies and spreads in the services companies. In the academic community, simulation has opened new research tracks to analyze some complex problems. I will present different uses of simulation for improving the management decisions. Two sets of instrumentations exist: the first one rests on the direct use of random variables in a spreadsheet and the second one, on the discrete events simulation software.
· Managers use spreadsheets to create decision support models which calculate the impact of some decision variables upon relevant indicators, through a set of complex relationships embedding a set of parameters. Most of the time, those parameters have fixed values and what-if analysis are performed for evaluating the sensibility of indicators values to the parameters modifications. In many decision problems, one can estimate, at least roughly, the probability distributions of some model parameters. The replacement of a fixed value assigned to one of the model parameter with an occurrence of a random variable implies that any calculated cell depending on that parameter becomes an occurrence of a random variable. The exploitation of this transformation is possible but not convenient as it enforces to store, for analysis purpose, the values of the indicators got for the different sets of occurrences of the random variables used in the spreadsheet. Some spreadsheet add-in yield functions allow for the direct use of random variables in cells, automate Monte Carlo simulations and give analysis tools of the simulation results. This changes drastically the analysis of performance by introducing possibilities of risk analysis. Some examples of the use of this approach will be developed. After a quick insight of its use in some management decisions (investment analysis, design-to-cost…), we will explain how this approach can be used to determine probability distributions to be used in periodic replenishment policies – commonly used in supply chains –  to define the appropriate order-up-to level that guarantees a given stock-out risk, when one has to take into account the randomness  of several factors (lead-times, quality…) and/or some extra constraints (capacity constraints of truck loads…).

· In large industrial companies, discrete events simulation software is commonly used to investigate the consequences of important possible transformations. For instance, Renault owns more than 300 floating licenses of Witness that are used to analyze the impact of investments, changes of monitoring rules, changes of logistics design, etc. For the services industries (distribution, healthcare, back-office, …),  the performance analysis, in terms of efficiency and effectiveness, is more complicated mainly because efficiency indicators are linked with the perceived quality, generally influenced by the waiting time; in addition, routings are more numerous and less deterministic than in goods production; this makes quite impossible, in complex systems (hospital urgencies, for example), the anticipation of  the consequences triggered by some resources and/or rules changes. Only a simulation approach is able to give the needed answers. Some methodological modeling problems will be analyzed: hierarchical modeling / simulation in the supply chain, required adaptation of modeling when passing from discrete production of goods, to services production. For the managers, the simulation is not only useful for the design of productive systems; it yields precious information to management control. An important tool for the management controller is the scorecard that is a set of physical and financial indicators. Physical indicators are defined for a production unit for a period (or at the end of a period); they vary naturally from one period to the following one because the system functioning is affected by randomness (operating times, demand…). Simulation can help diagnosis by giving a confidence threshold of an indicator when the productive system is under control; this interpretation limits wrong decisions. The discrete event simulation is also a very valuable tool for researchers. The analytical approach of some theoretical problems is out of range. We will give two examples that show how simulation can give answers. The first one deals with the determination of safety stocks when facing demands of alternate products (high variety); these demands are certain in the short run and known in probability after; they are satisfied by a periodic provisioning policy which enforces any item order to be a multiple of a lot size; the global periodic order must respect some transport constraint (volume or weight). The second example deals with the capacity determination of a production unit. This solution is obvious in some deterministic problems where the unit is a machine. It is inextricable in stochastic environment if the production unit is a plant having a job shop configuration. Simulation gives a solution in the steady state and allows for the determination of factors that influence the capacity. 
