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Productivity, Public Goods and Public Policy: agricultural biotechnology Potentials

PRODUCTIVITY AND WELFARE: PROCESS VERSUS PRODUCT INNOVATION IN BIOTECHNOLOGY
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Agricultural biotechnology innovations are generated in the farm input sector, but the productivity impact may be credited to the farm sector where they are applied instead of to the farm input sector.  This paper explores the factors that determine how the productivity effects are allocated between the two sectors, and what is required for this allocation to be consistent with aggregate productivity measurement.

On might think that the distribution of measured productivity between sectors would be affected by monopoly pricing of the new innovations, as is the welfare benefit from them (as in Juang and Sexton; Alston, Sexton and Zhang; or Moschini and Lapan.)  While monopoly pricing does reduce the total productivity gain from and innovation, and redistributes welfare benefits among sectors, it affects the distribution of productivity benefits between sectors in only a trivial way 

The crucial factor determining the distribution of productivity effects between sectors is the adjustment made for input quality due to the embodiment of a new technology.  If a ton of yield-doubling seed is accounted as equal to a ton of ordinary seed, for example, all productivity gain will be allocated to the farm sector and none to the farm input sector.  If that ton is accounted as equal to two tons of ordinary seed, the reverse would occur - all productivity may be allocated to the farm input sector and none to the farm sector. 

For many purposes, it is of little significance to which of the sectors the productivity is imputed, given that aggregate productivity measures will be unaffected.  But the distinction can be important when productivity is used in the process of determining returns to research or as a general measure of sectoral performance.  This paper employs a general equilibrium model that incorporates effects of both process innovations and product innovations, drastic or non-drastic, with heterogeneous innovation payoff across the population of farmers.  The comparative statics results of these innovations are used to evaluate appropriate sectoral productivity accounting principles that are consistent with aggregate productivity and welfare measurement.  

