Developing Soft-link Between Energy Supply and Macroeconomic Models: Case of Iran
[bookmark: _GoBack]The analysis of interaction between macroeconomics and the energy sector is of paramount importance, as energy is a major input for productive sectors, and a shortage in energy supply is an important obstacle for economic development. Fluctuations in energy prices may affect substitution between energy and other production inputs, such as labor and capital. On the other hand, the energy sector requires investment for developing infrastructure capacities in different sectors, such as oil and gas, electricity, and renewable energies, in order to satisfy demands. The interaction between macroeconomic sectors and the energy sector provides conditions in which energy supply costs affect optimal combination of production factors in the macroeconomic model (energy supply costs are calculated by the energy supply model).
Models used for the analysis of “energy policy” in the past years were only divided into two categories: engineering models (bottom-up) and macroeconomic (top down). In engineering models, the details of supply technologies, a number of energy resources, as well as interactions between technologies and also their economic-technical specifications determine the optimal energy mix in power generation. In macro models, the effects of price changes on the balance of supply /demand in different energy and non-energy markets are simulated. Recently, hybrid models have been developed to take advantage of both approaches.
Other studies also established a soft link between energy supply models and national macroeconomics of different countries. For instance, Krook Riekkola et al. (2013) established a soft link between the EMEC general equilibrium model and the TIMES-Sweden energy supply model. Energy demand was calculated by the EMEC model and was entered to the TIMES-Sweden model as an input. Moreover, the TIMES-Sweden model outputs affected energy efficiency and its prices. In the other study, Johansen et al. (2014) examined international environmental policies in China and India through the soft link between the general equilibrium model and energy model. Other models with soft link include different versions of the MARKAL-MSG, and  MARKAL-EPPA model.
In this article a soft link is established between the MESSAGE model –Iranian bottom-up energy supply model- and Iranian top-down general equilibrium model. In the next step, the optimal combination of energy supply is compared in two scenarios, including separate implementation of the models (without link) and simultaneous implementation of the models (considering a soft link). 
