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Overview

The work to be presented can be considered as a follow-up of a previous one presented in the 2010 IAEE International Conference in Rio de Janeiro. Then, alternative scenarios of the electric car impacts on direct electricity consumption and demand in the state of São Paulo, Brazil, were elaborated by utilizing a logistic curve to simulate the electric car market participation progress (PAIXÃO, P.; AVELAR, F., 2010). The employment issue will be now approached in what concerns both the direct and indirect impacts in the whole Country. For doing so, input-output techniques, inspired by the Leontief Model, will be applied as described below. It should be pointed out that a first note on the subject has been addressed to the World Energy Conference held in Montreal in September 2010, with a simulation just for 2020. Radical methodological improvements, however, will be proposed here, enabling cenarizing impacts for the whole period of 2010-2030, and integrating the electric car market evolution, again given by a logistic curve, with national supply and use table’s projections.

Methods
a) The version of the logistic curve that simulates the penetration of the electric car is given by the equation
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being y = participation of electric cars in total car sales per year, C = maximum future participation of electric cars in total car sales, a = Constant expressing the rate between maximum and minimum participation in total car sales, B = constant proportional to the speed of diffusion and t = time in number of years.
b) A supply and use table series for the 2010-2030 period was elaborated following the same framework and variables as published by the Brazilian official statistics office, IBGE, aggregated in 12 sectors, one of them being a new electric car sector, with entries equal to zero at first. For exogenously given vectors of final demand, product taxes, and imports, national accounts equations relating those variables with sectoral production, intermediate consumption, value added, and employment, were solved in compatibility with the Leontief model. Exogenous sectoral labor productivities were also adopted in order to quantify the impact on sectoral employment.
c) The yearly evolution of the electric car participation in the total car sales market, as obtained in (a), then was converted into the entries of the new electric car sector, obtaining a second series of tables for each year of the time horizon considered (2010-2030), resulting in a “with electric car” version of the “without electric car” series obtained above. The impact of the electric car is assessed by comparing these two series. 
Results
The results of a middle of the road scenario are given below for the twelve sectors analysed.
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By construction, all the curves keep the S shaped form of the logistic technological curve. It is shown that slightly more jobs were directly created by the new electric car industry (39,640) than the ones displaced in the traditional automobile industry (38,407), as the upper and lower curves respectively indicate. The other 10 curves showed a considerable balance between positive and negative impacts, though the overall result was negative, as it will be shown below. This pattern, however, indicates that there is considerable room for manouvering for retraining, jobs reallocation, and other corrective policies. Intersectoral interactions of importance were also brought to light. The substitution of electricity (utilities sector) for gasoline (refining products sector), for instance, impacts more heavily the services and other industry sectors than the refining products sector itself. One of the reasons is that the gasoline displaced is partially compensated by an increasing of refined products consumed by the electric parts industry, which is more dependent on them than the auto parts industry, bearing in mind that the first increased on the expenses of the latter. 
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Total impact - On the left is displayed the total impact on employment, involving direct and indirect effects, indicating the negative trend already mentioned above. In other words, the impacts caused by displaced jobs, such as in the auto parts industry, (the second curve from bottom to top on the graph above), and in the conventional auto industry itself (the lowest curve in the graph above), prevail over the positive impacts. It should be noted that this trend is highly sensitive to the assumptions and quantifications adopted for exogenous variables, particularly sectoral labor productivity and sectoral imports and exports. 
Conclusions
It should be stressed that the results displayed are just one example among many others that can be worked out, which eventually can result in positive impacts on overall employment, depending on the assumptions adopted for employment-sensitive variables, as mentioned. The intention here is to provide an analytical tool to support public contingency policies, aimed at the mitigation of undesirable unemployment effects, by running alternative and plausible scenarios. By using this method it is possible, for instance, to define education and training programs so as to reallocate, or create, jobs in due time, aiming at avoiding major negative impacts. Besides, as the supply and use tables express national account variables following international standards, and thus of widespread knowledge, simulations can be run directly by discussion groups, or decision makers, dispensing with the need of specific skills on input-output techniques.
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