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quality-upgrading equation for each firm. This approach permits

us to derive reduced-form solutions for optimal levels of quality

upgrades, R&D investments, firm profits and domestic welfare, as
well as an optimal government policy in the case of a three-stage
game. We analyze and compare three policy options: an import
tariff, free trade, and a quality-upgrading R&D subsidy. We find
that a tariff policy does not serve the dual purposes of domestic
welfare maximization and product quality reversal. Moreover, we

show that among the three regimes, unless the domestic firm's
quality-upgrading R&D investment is extremely cost ineffective,
the quality-based subsidy policy is able to encourage the domestic
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Thus, quality-upgrading investment is unprofitable to the domes-
tic firm since R&D expenditure is zero (  Ey D ds§=2 D 0): This may
explain why many firms in developing countries show no interests
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At the R&D stage, given (16) and (17), the profit-maximization
problems of the firms are:

Max
fsg

165



166 Y.-M. Chang, M.F. Raza / Economics Letters 163 (2018) 162 166

4., Conclusion

This paper has contributed to the literature by explicitly identi-
fying the conditions under which there is product quality reversal
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