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Overview
Elasticities of substitution in energy nest of CES production function are the key parameters in General Equilibrium analysis of climate and energy policy. However an estimation and validation of the parameters are not straightforward. One of the ways is to use a historical data. Technological shifts between types of fuels and capital and fuels, observed in the past, potentially could be used to calibrate or econometrically estimate the elasticity coefficients. However, historical trends do not describe all the possible investment options available now. Moreover such estimates will be based on investment decisions made in particular economic condition, policies, and available technological/investment options in the time of decision. Application of the parameters for evaluation of future policy options involves undesirable (and unavoidable) assumption that future technological options are equal or similar to those in the past. A variety of new technological options will be disregarded from the analysis.
A more natural way to model technological options is so-called Bottom-Up technological models. Such reference energy systems have an extensive representation of energy sector, and take into account currently available and expected technological options, but consider only part of an economy and lack connectivity with other sectors, f.i. do not provide a demand respond. Therefore their application is usually limited to the energy sector. There are several attempts to connect the top-down (CGE/AGE) and bottom-up models known as “soft” or “hard link”. However both methodologies require significant reduction of the models’ scale or some compromise in connectivity between the models. 
The methodology proposed in this paper might be considered as another way of hybrid modeling where bottom-up model is used to calibrate parameters for a top-down model. It is expected, the energy nest of a General Equilibrium model should provide results similar to the bottom-up model.
Methods
The methodology requires a Bottom-Up energy model for industries of interest (in the paper we apply TIMES/MARKAL
 type of model for the Russian economy), and involves two stages. On the first stage we generate random vector of prices, the state of the world (SOW), for each energy carrier, independently of each other. Then we apply a Bottom-Up model energy model to find a cost-efficient technological structure of production for each SOW. Each industry is modeled separately to avoid influence of intersectoral dependencies on technological choices.
On the second stage the cost-efficient solution and SOWs are used as a sumple for econometric analysis. Here we apply Bayesian methods to approximate the simulated sample of cost-efficient solutions with a four-level nested CES production function.
Results

The developed methodology applies bottom-up energy models to estimatenested CES elasticity parameters for top-down General Equilibrium models. The resulting estimates have several advantages over historical elasticity parameters estimates. First, they take into account currently available and future technological options (based on bottom-up model specification). Second, they take into account all possible set of economic variables, instead of only one observed in the past. Therefore the methodology is much better in approximation of technological switching. Also the paper draws several untrivial conclusions for CGE modelers.
Conclusions

There are several key observations should be mentioned regarding energy elasticity parameters for the General Equilibrium modeling. Elasticity parameters depend on horizon of planning (experiment). Longer horizon of planning usually lead to higher potential of switching between fuels and technologies, i.e. elasticity parameters are higher. Assumption of higher economic growth should result in higher elasticity of substitution. Currently existing capacities limit an opportunity for a technological maneuver in the short and medium run periods. However expansion of production assumes investments in new capacities. Technological shift and share parameters also depend on experiment horizon and should be considered for adjustment in General Equilibrium experiments.
Elasticity paremeters are not sufficient for representation of future technological options. Our analysis shows shifts of isoquants which might be more importaint than movement along the curve. Therefore, togeather with elasticity parameters, CGE modelers should consider estimated shifts of share and productivity parameters, which represent exogenous technological progress in each industry.
Another important implication of the methodology is a validation of the structure of Nested CES production function for each considered industry. Alternative structures can be considered and compared statisticaly on the second stage of the methodology to better represent possible behavior of an industry.
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